The Chemical Age 


A Weekly Journal Devoted to Industrial and Engineering Chemistry 





Vor. XVII. No. 444 


DECEMBER 31, 1927 


Prepaid Annual Subscription : 
United Kingdom, £1.1.0; Abroad, £1.6.0. 





Contents 


EpitorIAL NOTES: Good-bye to 1927 
Chemical Developments of the Year : 
British Chemical Industry in 1927, by Sir 
Alexander, M.P. 
Recent Progress in Metallurgy, by Sir Robert Hadfield, 
ot PPC Or Ra een ee ee EN mero rere 503 
Developments at Billingham in 1927, by I.t.-Col. G. P 
Pollitt 504 
Chemical Engineering Developments, by S. |. Tungay.. 
The Nitrogen Industry in 1927, by Dr. E. B. Maxted.... 
The Dyestuffs Situation: The Users’ Point of View, by 
H. Sutcliffe Smith 600 
The Fine Chemical Industry in 1927, by C. A. Hill .... 601 
The British Dyestuffs Industry in 1927, by L. J. Hooley 603 
Developments in Chemical Fertilisers, by A. B. Bruce.. 604 
Conditions in the Heavy Chemical Industry, by P. 


William 


595 
5960 


6005 

Chemical Inventions of the Year, by our Patents Corre- 
spondent 607 
Activities of British Chemical Manufacturers.......... 610 
Chemical and Allied Societies in 1927 OL 
“‘Outiets for Ammonia,” Dy V.N. Morris...........0.00000 
From Week to Week 620 
References to Current Literature 621 

Patent Literature 

RE A RUOUII RRM 5 4 a o.o's o's 90-009 6:9 wisis's 6e sew on wa se se 

Commercial Intelligence ; New Companies Registered 


616 


22 





NOTICES :—All communications relating to editorial matter 
should be addressed to the Editor, who will be pleased to consider 
articles or contributions dealing with modern chemical develop- 
ments or suggestions bearing upon the advancement of the chemical 
industry in this country. Communications relating to advertise- 
ments or general matters should be addressed to the Manager. 

The prepaid subscription to THE CHEMICAL AGE is 2ls. per 
annum for the United Kingdom, and 26s. abroad. Cheques, 
Money Orders and Postal Orders should be made payable to 
Benn Brothers, Ltd. 

Editorial and General Offices: Bouverie House, 154, Fleet 
Street, London, E.C.4. 


Telegrams: ‘‘ Allangas, Fleet, London.” Telephone : City 0244 





Good-bye to 1927 


THE vear that closes to-day marks the end of a period of 
exceptional anxiety to all engaged in chemical industry. 
The year that begins to-morrow promises better things, 
and if industrial co-operation and peace continue, may 
witness a definite forward movement throughout British 


industry. The effects of the coal strike, which were felt 
acutely in the heavy chemical, dyestuffs, and gas 
industries, and which persisted longer than most 
people had expected, are coming to an end, though 
the losses have not yet been made good, and will not: be 
for along time tocome. The monthly returns of trade 
have for some time past shown signs of improvement, 
and the returns for November left no doubt as 
to the setting in of an all-round improvement. The 
result to-day is a better spirit throughout British 
chemical industry. There is a general belief that 
the lowest point has been passed and that the 
eurve is moving upward. This confidence is itself a 
considerable asset. Without it, trade policy can be 


little more than negative precaution against undue 
risks ; with it, trade becomes once more positive in 
its enterprise and outlook, and when every trader acts 
in this spirit an increased volume of business is assured. 
Sir William Alexander, M.P., concludes his critical 
and balanced review of the chemical trade of the past 
vear with the conservative prediction that ‘the pros- 
pects for 1928, given a continuance of industrial peace, 
are such as to warrant a feeling of optimism.” No- 
thing, it is to be hoped, will be allowed to obstruct the 
fulfilment of this hope. 


The Nitrogen Industry 

The articles we publish to-day on this branch of 
chemical industry from Colonel G. P. Pollitt, Dr. E. B. 
Maxted, and Mr. A. B. Bruce, sufficiently indicate the 
enormous growth of the nitrogen industry in this 
country within the lifetime of THE CHEMICAL AGE. 
It seems only a few steps back when we were dealing 
with that monumental work, now out of print, the 
report of the Nitrogen Products Committee, in which 
the prospects of starting a synthetic nitrogen industry 
were exhaustively explored. A little later Billingham- 
on-Tees—at the time little more than a site with a few 
buildings and roads—was sold to Brunner, Mond and 
Co. A glance at Dr. Pollitt’s article will show the 
almost miraculous progress that has since been made. 
On Christmas Day of 1924 the first ammonia was 
made at Billingham—in itself a remarkable achieve- 
ment. Each vear since has marked a notable increase 
of production, and the rate of output is now equivalent 
to about 70 tons of sulphate a day. A further unit, 
nearly completed during the past vear, will shortly start 
production. Its capacity will be 165 tons of ammonia per 
day, combined as sulphate and other products. This 
unit includes also a plant for the production of methanol 
from water gas by a high-pressure catalytic process, 
very similar to that involved in the synthesis of am- 
monia. These expansions are to be continued, as 
regards both the size of the plant and the variety of 
the products. 

A gigantic commercial and technical success of this 
order brings its own problems in its train. The most 
practical is the finding of outlets for the enormous 
and ever-increasing production. In view of the 
increase of synthetic nitrogen plants throughout the 
world the British Sulphate of Ammonia Federation 
recently uttered a serious warning as to the inevitable 
effect on prices if consumption fails to keep pace 
with production. While even the present output 
seems enormous, as compared with the standards of 
a few years ago, the possibilities on the other hand 
are regarded as almost without limit ; research and 
propaganda are the methods relied on to open up new 
fields of usefulness, especially for nitrogenous ferti- 
lisers. This aspect of the matter is ably dealt with 
by Mr. A. B. Bruce, editor of publications to the 
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Nitram Agricultural Research and Advisory Depart- 
ment. 

For the eighth year in succession Dr. E. B. Maxted 
contributes his scholarly review of nitrogen develop- 
ments throughout the world during the past year, as 
shown in the principal contributions and patents. 
The manner, he remarks, in which the synthesis of 
ammonia, in spite of unparalleled technical difficulties, 
has justified the expectations of ten years ago may 
well warrant the existing feeling of confidence in still 
further extensions, notwithstanding the present anoma- 
lous ratio between production and consumption. At 
the same time it is interesting to have the opinion of 
so careful a student that, given the proper technical 
and fiscal conditions, natural nitrates should continue 
to hold their own with the synthetic product for many 
vears to come. 

The Dyestuffs Industry 

The position of the dyestuffs industry during 1927 
is reviewed comprehensively by Mr. Sutcliffe Smith 
(Chairman of the Colour Users’ Association) from the 
commercial point of view and especially in reference to 


the interests of dyestuffs consumers, and by Mr. L. J. 
Hooley, of the research staff of Scottish Dyes, Ltd., 
on the technical and production sides. Mr. Smith 


deals frankly with the question of prices, and pleads 
again that British users shall be able to obtain their 
dyewares at prices that will enable them to compete 
with other users in the world’s markets. He regards 
price reduction as dependent on production and ex- 
port, and he draws attention pointedly to the cost of 
raw materials, such as intermediates, which the British 
dyestuff maker has to pay as compared with the 
Continental maker. The fusion of British dyemaking 
and chemical interests Mr. Smith regards as a great 
step forward ; in addition, he suggests, especially for 
the attention of the Dyestuffs Development Committee, 
the publication of official information similar to that 
contained in the United States Census of Dyes, and he 
cordially supports the movement for bringing dye- 
stuffs and intermediates production into touch with the 
research work carried out in University laboratories. 

Mr. Hooley, who is already familiar to our readers 
through his informing articles in our Monthly Dye- 
stufis Supplement, gives a glimpse of the maker's point 
of view on the price problem, and conveys a hint 
that price concessions, if obtained at the expense of 
future development, may not be the undiluted benefit 
they might at first appear. The volume of technical 
work during the year he describes as greater than ever, 
even if no discoveries of outstanding importance have 
been made, while the prestige of the chemical industry 
to-day stands high, and the year has again witnessed 
the production of some very important dyes and dye- 
stuffs by British manufacturers. 
The Fine Chemical Industry 

Steady progress is the note of the careful review of 
the British fine chemical industry in 1927, contributed 
by Mr. C. A. Hill, the chairman of British Drug 
Houses. Development and progress in several branches 
of manufacture are reported, particularly in the 
pharmaceutical group, while notable achievements 
have to be recorded in the production of hormones and 
vitamins. As a consistent supporter of the Safe- 
guarding of Industries Act, Mr. Hill notes with regret 


that the stimulus afforded to British fine chemical 
manufacturers, by the renewal of the Act for another 
ten years, has received a set-back to some extent by the 
removal from the list of dutiable articles of a con- 


siderable number of chemicals. Taking a cautious 
view of the future, Mr. Hill looks for better times in 
the new year. 


Chemical Inventions of the Year 

An article of exceptional interest to research, technical, 
and library staffs is the review of the chemical inven- 
tions of the year by our Patents Correspondent. This 
contribution, admirably compressing within reason- 
able limits an immense volume of information, indi- 
cates the remarkable range and activity of chemical 
invention throughout the world, which is usually 
accepted as a test of the vitality of an industry. 
Judged by this standard, the chemical industry may be 
regarded as one of the most progressive of all, and in 
every branch of it improvement has been evident. 

It will surprise many readers to learn that about 
three-fourths of British chemical patents are held 
abroad, mostly in Germany, Switzerland, and France, 
while taking the field of invention over all industries, 
about 20 per cent. of British patents come from 
Germany, 6 to 8 per cent. from France, 2 to 4 per cent. 
from Switzerland, 20 per cent. from the United States, 
and 4 to 6 per cent. from the British Empire. What 
our Patents Correspondent regards as possibly the 
most remarkable development has been in the number 
of applications for patents by the I.G. Farbenindustrie, 
which this year is about double that of 1926, and now 
amounts to an average of about two per day. 


Chemical Engineering and Metallurgy 

The notes on chemical engineering progress during 
the year, contributed by Mr. Sydney J. Tungay (a 
contributor, it may be recalled, to the first issue of 
THE CHEMICAL AGE), indicate the many directions in 
which chemical engineering is keeping pace with the 
demands in the design and construction of plant. This 
is one of the fields, like synthetic nitrogen and dye- 
stuffs, in which a new industry or profession has been 
brought into vigorous existence within a single decade. 
It seems only yesterday when the term ‘chemical 
engineering ** was treated rather as a joke, and the 
enthusiasts who organised the Chemical Engineering 
Group were regarded as well-meaning but not very 
practical people. The Group, which will always be re- 
membered as the pioneer body, has every reason to look 
back with satisfaction on the work it undertook. It 
has seen an Institution of Chemical Engineers soundly 
established, with a steadily growing membership and 
a high reputation, and it has seen, too, chemical 
engineering pass from a mere phrase into a practice of 
the highest importance. The recent triumphs of 
British chemistry, indeed, have largely consisted in the 
engineering efficiency with which laboratory know- 
ledge has been converted into commercial production. 

Closely allied with this subject is that of metallurgy 
as a science very closely akin to chemical industry. 
On this Sir Robert Hadfield writes with his usual 
authority. Of particular interest to chemical firms 
is the production of metals and alloys with very high 
degrees of resistance to corrosion, hot acids, etc., and 
in no quarter is the service that metallurgy has 
rendered better understood or appreciated than in 
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chemical works, where the tests to which plant is 
exposed are of the severest character. It is good to 
find Sir Robert Hadfield, who has himself achieved 
some great results in steel research, still insisting on 
research, especially into molecular properties and 
structure, as the key to future progress. 
Some Notable Events 

Perhaps the most notable single event of the year 
has been the grant to Mr. Novomeysky and Major 
Tulloch of a concession to exploit the mineral resources 
of the Dead Sea. There are possibilities in this direc- 


tion of a very large order, and in the right hands. 


Palestine may possibly become a great centre of 
chemical industry. The policy inaugurated last year 
by the formation of Imperial Chemical Industries has 
been developed in several directions—for example, in 
the formation of a research staff in association with 
Nitram, Ltd., the constitution of an advisory research 
council, the publication of an important labour 
programme, and the decision this week empowering 
the directors to increase the preference capital from 
{16,220,000 to {22,800,000 by the issue of 6,580,000 
preference shares of {1 each. The great headquarters 
building on the Thames near Westminster is progressing 
towards completion, and in this connection may be 
noted the retirement of Sir Frank Baines from the post 
of principal architect to the Office of Works to become 
consultant on architectural and constructional work 
to LC.I. 

Among other notable events may be mentioned the 
inauguration of the International Superphosphate 
Manufacturers’ Association in London ; the centenary 
of the discovery of aluminium by F. Wohler; the 
appointment of Mr. H. T. Tizard as secretary to the 
Committee of Council for Scientific and Industrial 
Research in succession to Sir Frank Heath, retired ; 
the amalgamation of the Institution of Fuel Tech- 
nology and the Institution of Fuel Economy En- 
gineers ; the announcement by the I.G. of a new 
anesthetic known as E107; the celebration of the 
golden wedding of Professor and Mrs. Armstrong ; the 
opening of the new laboratories of the British Paint, 
Colour, and Varnish Research Association at Tedding- 
ton ; the centenary of the birth of M. Berthelot ; and 
the jubilee celebrations of the Institute of Chemistry 
of Great Britain. 

The field which in the immediate future will engage 
most scientific attention is that of fuel technology. 
The work of Bergius, Fischer, Patart, and others 
abroad, together with the research into low-tempera- 
ture carbonisation in this country, has opened out 
immense possibilities in the treatment of raw coal. A 
certain reserve may well be cultivated respecting the 
commercial triumph of this or that particular system 
and the salvation of the entire coal industry by the 
adoption of any one process. What is certain, however, 
is that the science and technology of fuel are making 
rapid advances, and that commercial progress, in due 
course, must inevitably follow. 





Books Received 


FORTSCHRITTE IN DER Katt-InpustriE. By Dr. C. Hermann. 
Leipzig : Theodore Steinkopff. Pp. 118. 8m. 
REPORT ON THE COMMERCIAL, ECONOMIC AND FINANCIAL COoNn- 


DITIONS OF THE ARGENTINE REPUBLIC, September, 1927. By 
H. O. Chalkley. London: H.M. Stationery Office. Pp. 90. 


2s. 6d. 


The Calendar 





1928 
Jan. 

2 | Institution of the Rubber Industry | Engineers’ Club, 
(London Section): ““ Synthetic Coventry Street, 
Resins.”’ A, A. Drummond. London. 

5 | Society of Dyers and Colourists (West | Midland Hotel, Brad- 
Riding Section) : ‘‘ Some Causes of ford. 

Uneven Dyeing.” H. R. Hirst. 

6 | Society of Chemical Industry (Man- | Manchester. 
chester Section) : ‘‘ The Action of 
Caustic Alkali on Partially Methy- 
lated Cellulose—The Heat of Re- 
action and Absorption.” F. C. 

Wood and A. C. Alexander. 

9 | Institute of Metals (Scottish Sec- | 39, Elmbank Cres- 
tion) : Open Discussion. 7.30 p.m. cent, Glasgow. 

9 | Institute of Chemistry (Manchester | Royal Exchange 
Section): ‘‘ Some Inter-relations Buildings, St. Ann’s 
of Chemistry and Physiology.” Square, Manches- 
Professor H. S. Raper. ter. 

10 | Institute of Metals (N.E. Coast Sec- | Armstrong College, 
tion) : “’ Permanent Mould Cast- Newcastle-on-Tyne. 
ing in Aluminium _ Alloys.” 

7.30 p.m. 

10 | Physical Society and Optical Society : | Imperial College of 

II Eighteenth Annual Exhibition. Science and Tech- 

I2 nology, South 

Kensington. 

11 | Ceramic Society : ‘‘ Dust Inhalation | North Staffordshire 
with special reference to Silicosis.”’ Technical College, 
Professor E. L. Collie. Stoke-on-Trent. 

12 | Institute of Metals (London Sec- | 83, Pall Mall, Lon- 
tion): “ Segregation in Metals and don, S.W.1. 
Alloys.” Dr. S. W. Smith. 

7-30 p.m. i 

12 | Oiland Colour Chemists’ Association: } 8, St. Martin’s Place, 
‘““ Some Points in the Manufacture Trafalgar Square, 
of Zinc Oxide.””  R. G. Daniels. London. 

12 | Society of Dyers and Colourists (Mid- } University College, 
lands Section) : ‘‘ Action of Acids Nottingham. 
on Wool.” S. R. Trotman and 
Dr. E.R. Trotman. 7.30p.m. 

16 | University of Birmingham Chemical | University, Birming- 
Society: Presidential Address by ham. 

Professor W. N. Haworth. 

17 | Society of Chemical Industry (Glas- | 39, Elmbank Cres- 
gow Section): ‘‘ The Fuel Prob- cent, Glasgow. 
blem.”’ Dr. C. H. Lander. 7 p.m. 

18 | Society of Glass Technology Manchester. 

2.30 p.m. 

18 | Institute of Metals (Swansea Section): | Thomas Café, High 
““Some Interesting Properties of Street, Swansea. 
Alloys of Nickel.’’ W. T. Griffiths. 

7 p.m. 

19 | Optical Society : Ordinary Meeting. | Imperial College of 

7.30 p.m. Science and Tech- 
nology, South Kens- 
ington, London. 

19 | Chemical Society : 8 p.m. Burlington House, 

Piccadilly, London. 

19 | Institute of Chemistry and Society of | North British Station 
Chemical Industry (Edinburgh Hotel, Edinburgh. 
Sections) : Discussion on “ The 
Separation of SolidS and Fluids.” 

7.30 p.m. 

19 | Institute of Metals (Birmingham | Engineers’ Club, 
Section): ‘‘ Heat Resisting Al- Waterloo Street, 
loys.” I.H. Turner. 7 p.m. Birmingham. 

20 | Society of Dyers and Colourists (Scot- | Glasgow. 
tish Section) : Dr. H. Levinstein. 

20 | Society of Chemical Industry (Liver- | University, Liverpool. 
pool Section): ‘‘ The Production 
and Refining of Cane Sugar.” 

Geoffrey Fairrie. 6 p.m. 

20 West Cumberland Society of Chemists | Workington. 
and Engineers : ‘‘ The Lubrication 
of the Automobile.” O. T. Jones. 

7 p.m. 

20 | Society of Dyers and Colourists (West | Queen’s Hall, Brad- 
Riding Section) : Annual Dance. ford. 

20 | Society of Dyers and Colourists (Man- | Milton Hall, Deans- 





chester Section), Joint Meeting 
with the Manchester Section of the 
Oil and Colour Chemists’ Associa- 
tion : ‘‘ Azoic and Other Insoluble 
Colours.”” Dr. A. E. Everest and 
J. A. Wallwork. 





gate, Manchester. 
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British Chemical 


By Brig.-General Sir William Alexander, K.B.E., C.B., C.M.G., D.S.O., 


+ 


After veviewing the chief features of the year, the conclusion of 


artificial silk, dvestuffs, and other industries both here and overseas g 
prospects for 1928, given a continuance of industrial peace, 


THE swift recurrence of the Editor’s yearly request for a 
brief review of British chemical industry brings both surprise 
and satisfaction. Surprise, perhaps a little disturbing, because 
one had not realised that one could be a year older in appa- 
rently so short a span; satisfaction in that the year was un- 
marked by those anxieties which lengthen out time. 

There are no strident passages in the history of growth, 
however vigorous, when such growth is along normal healthy 
lines. Development of this nature has characterised the 
past year. The disturbances of 1926 left a crippling legacy 
of wasted time and interrupted effort which it has been the 
endeavour of 1927 to overcome. Looking back on the vear, 
on its manifold activities, on the earnest leadership and the 
strenuous effort based on vision of pos- 
sibilities, there can be little doubt that 
the endeavour has met with very con- 
siderable success. 


Combination of Interests 

The most important movement of the 
vear, in industry generally and not least 
in the chemical industry, has been to- 
wards combination of interests 
to secure the manifest advantages of 
co-operation, such the pooling of 
resources, the cutting out of non-pro- 
ductive expenditure arising out of com- 
petition and overlapping, and the 
unification of aim and leadership in 
fundamental matters such as research 
and labour. 

‘‘ Imperial Chemical Industries, Ltd.,”’ 
is the outstanding concrete instance of 
this tendency towards amalgamation. 
As is well known, it unites the interests 
of many companies, the great majority 
of which are directly or indirectly con- 
nected with the manufacture of chemi- 
cals. The four main companies are 
Brunner Mond and Co., Ltd., the British 
Dyestuffs Corporation, Ltd., Nobel In- 
dustries, Ltd., and the United Alkali 
Co., Ltd. Inits magnitude as regards capita], capacity and 
range of production, and ability, whether in research, tech- 
nique or salesmanship, it is a combination equal to any in the 
world. In so far as it leads to a revival and expansion of 
chemical industry, in its national and imperial aspects, it is 
entirely to be welcomed and good wishes expressed for its 
prosperity. There are rumours and counter-rumours as to 
international agreements, but comment is not called for in 
the absence of any authoritative news. It is felt, however 
that the conception of meeting the chemical needs of th« 
Empire by British chemical enterprise’ is so big that it is 
worth maintaining unimpaired. The recent speeches of Sir 
Alfred Mond indicate no desire to modify this view. 

One may hazard a guess at some of the difficulties facing 
the new organisation. There is the complex problem of 
reconciling the policies of four industrial firms which were 
self-reliant and self-sufficient in their own spheres. Policies, 
individual and divergent, adapted to particular needs and 
aims, have to be fused into one policy; in other words, a 
greatest common measure has to be found so that all may 
benefit and none suffer, and the now common business be 
done even better than were the individual businesses. Much 
foresight will also be required in future policy so as not to 
disturb the existing equilibrium between the newly-united 
interests and chemical and other interests lying outside 
their sphere. Rumours of inroads into new fields have 
already raised at home and abroad, especially in America, 
strong criticism and resistance on the part of those likely 


SO as 


as 
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ALEXANDER, 


Industry in 1927 
M.P. 


Siy William Alexander, whose intimate knowledge of chemicals, 
ives him exceptional opportunities of judging, is that the 
warvant a feeling of optimism. 

to be attected, and it will take discriminating judgment 
to decide whether the goodwill of a century is a more 
valuable to build : 
destroy. 

Labour disturbances in this country are rarer in chemical 
industry than in almost any other. The relations are built on 
goodwill and understanding and on a generous recognition 
of hazardous or irksome work. The past year has witnessed 
a continuance and a development of this sane policy, and in 
some important cases there has been an official recognition 
of the claim of the workers to representation on works 
organisations and to participation in the benefits result- 
ing from disciplined effort. 

The Organisation of Research 

As was pointed out last year, the one- 
time gap between academic and tech- 
nical research is closing up, and there is 
increasing recognition of the unity of 
research, the main difference between 
various branches being one not so much 
of kind or even of aim, but of range and 
distance, whether results are required 
quickly on a specific point or-whether 
a field is being thoroughly surveyed to 
increase knowledge with an eye on the 
future rather than the immediate pre- 
sent. The universities, the various 
associations under the Department of 
Scientific and Industrial Research, and 
the research departments of individual 
firms and companies each have their 
functions. The past year has seen a 
cementing of relationships, academic re- 
search being subsidised by industry, and 
the various associations drawing ever 
closer to the chemical enterprises whose 
problems they are investigating. The 
development of the School of Chemical 
Engineering at University College, Lon- 
don, and the formation by Imperial 
Chemical Industries of a research com- 
mittee, on which a number of distin- 
guished university professors will sit, are signs of a healthy 
movement. It notorious that much of the _ research 
work carried out in industry has been very costly, and the 
Government is itself spending large and increasing sums on 
research associations, concerning which some stocktaking will 
one day be advisable. Anything which makes for economy 
without loss of efficiency is to be welcomed. 

In yet another direction has progress been made, namely, 
with regard to standardisation in such matters as engineering 
parts, methods of analysis, particularly with regard to coal 
and the fixing of international standards for dyed textiles. 


asset upon or a more costly factor to 


M.P 


1S 


Chemical Trade in 1927 

Turning to details, the newer methods of manufacture 
referred to last year and the desire to avoid waste have re- 
sulted in a further cutting down of costs, and the selling 
prices of heavy and fine chemicals, of solvents and of raw 
materials have been reduced. Competition for world trade 
is very marked, particularly on the part of the United States, 
of Germany, and of Italy. To meet this successfully, there 
should be a reduction in the burden of local and national 
taxation, which is pressing more hardly on us than on our 
competitors. Economies can and must be acc omplished. 

In spite of this handicap, trade over 1927 has been fairly 
good at home, and exports, as in the case of synthetic nitrogen 
compounds, have increased. Trade has been much helped by 
the remarkable development of some relatively new indus- 
tries, such as that of artificial silk, this industry now being 
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one of the chief home consumers of heavy chemicals and of 
solvents. There has been an increase in the home production 
of organic solvents, but this field is capable of much wider 
developments. The Motor Show at Olympia was a demon- 
stration of the way in which cellulose products are replacing 
oil paints, and of the increasing use of artificial leather. 

There has been a considerable expansion in the manufac- 
ture of synthetic nitrogen products, probably the most in- 
teresting development being the placing on the market of new 
nitrogenous fertilisers. In spite of this general world expan- 
sion, it is interesting to note that the exports of nitre from 
Chile are maintained. With regard to dyestuffs, better colours 
with a wider range of shades have become available for 
leather and rubber, and organic colour lakes are finding wider 
use in the paint and varnish industry. 

Among heavy chemicals, there has been a shrinkage in the 
demand for sulphuric acid, but there has been some revival 
due to the demands of oil refineries. It is interesting to note 
the increasing use of brimstone as against pyrites. The chlorine 


and alkali industries have profited from the increasing demands 
of the artificial silk and paper and pulp industries. The 
larger production of hydrogen and the use made of the inert 
gases, such as argon and neon, are to be mentioned. There are 
directions in which progress appears to be too slow, such as 
the production of films, of synthetic resins, and the use of 
sodium silicate. 

Finally, very definite progress has been made, largely by 
individual firms, towards a better use of coal by some form 
of pre-treatment. Oil from coal is not now the hopeless 
proposition it once seemed to be, and the recognition of the 
new values of low-temperature coke as fuel may lead to 
important changes in factories and in mines. An increasing use 
of tar is to be noted, and its production may well some day 
be looked upon as a chief object rather than a by-product of 
the carbonisation of coal. 

In conclusion, the prospects for 1928, given a continu- 
ance ot industrial peace, are such as to warrant a feeling of 
optimism. 





Recent Progress in Metallurgy 
By Sir Robert Hadfield, F.R.S. 


In this veview of recent progress in metallurgy, Siy Robert Hadfield, the head of the great Sheffield steel fivm, refers to the post- 
war developments in steel alloys and emphasises the importance of studies in molecular structure 
and properties as the key to future progress. 


PROGRESS in metallurgy is continuous, and it is not easy 
to divide its development into periods coinciding with calendar 
years. As you are kind enough to ask me to send a com- 
munication on its trend during the last twelve months, I 
propose to refer briefly to some of the lines of investigation 
which, though not all of them are developed commercially at 
the present time, may contain the possibilities of important 
future practical application. 

In my recent article in The Times Trade. and Engineering 
Supplement, entitled ‘‘ Modern Steel Production,’’ I indicated 
the general lines of development and the 
present position of the different processes 
of steel production, and endeavoured to 
show how improved metallurgical chemis- 
try had played its part in their develop- 
ment. The importance of the knowledge 
derived from a closer study of slag reac- 
tions needs no emphasis, but this know- 
ledge develops slowly rather than by 
sudden outstanding discoveries. Never- 
theless, the progress is real, and each 
decade the term “ quality’ of steel is 
becoming less mysterious and more subject 
to scientific control. 

The most important post-war develop- 
ment of alloy steels is, no doubt, that 
associated with the nickel chromium type, 
namely, those exhibiting remarkable re- 
sistance to corrosive reagents, oxidation, 
and the attack of hot gases. During the 
past year the properties of such steels 
have become better known, and, where 
they exist, naturally also their shortcom- 
ings. Research on this subject is now 
being carried on extensively in all the 
industrial countries, and affords an excell- 
ent example of the friendly international competition of scien- 
tific workers, for attention has been called to new steels in this 
group with additional useful properties, first in one country 
and then in another. 

The contribution of my own firm in this direction may, 
perhaps, be worthy of mention. Not only are our “ Era/HR”’ 
steels initiating as it were a new class of engineering at high 
temperatures, but also in the chemical industry “ Era/CR”’ 
corrosion-resisting steels are meeting with numerbus practical 
applications. The successful production of sheets as large as 
20 ft. in length by 5 ft. in breadth and of various thicknesses, 
also of hot and cold drawn tubes, has contributed materially 
towards that end. 

It may also be interesting to record the increasing industrial 
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application of a type of steel which I investigated many years 
ago, inconnection with my researches resulting in the invention 
of manganese steel, namely, a medium hard steel with from 
1} per cent. to 2 per cent. manganese. In America and 
elsewhere this type is meeting with increased application 
for rails and other parts subject to wear and severe stresses, 


Progress of Scientific Investigation 
now to scientific 
light on the fundamental properties of steels, 
the work of Mr. Sykes in America, 
showing that the hardness of tool steel 
can be obtained in iron-tungsten and 
-molybdenum alloys containing little or 
no carbon, is well worthy of mention. 
The work seems to be connected with 
the recognised explanation of the age- 
hardening of some non-ferrous alloys, 
and would appear to support recent 
theories of the interference-to-slip theory 
of hardness. 

The mechanical and physical properties 
of materials must, of course, be eventually 
based on their molecular properties and 
structure, and important contributions, 
not only to our theoretical knowledge, 
but likely to be of practical value in 
the use of metals, are being made by 
the newer methods of X-ray analysis. 

Those of us who have heard or read 
Sir William Bragg’s interesting ‘“‘ Thomas" 
Hawksley ”’ lecture on this subject have 
appreciated the valuable aid which this 
method of research is bringing to our 
study of the metals with which we work 
or which we use. As has often been 


Turning calculated to 


throw 


investigations 


noticed, studies on the “ border-line’’ between metallurgy 
and other sciences often produce interesting and useful 


results, and microscopy has proved another aid to metallurgi- 
cal advance. 

In this connection reference should be made to the im- 
portant work carried out at high magnification, largely 
originating in the work presented by myself and Mr. T. G. 
Elliot, F.I.C., to the Faraday Society in January, 1920, on 
‘ Photomicrographs of steel and iron sections at high mag- 
nification.”” This has been further followed up by Mr. 
Lucas and others, all helping to throw light on dark corners 
in our knowledge of the structure of metals and alloys. Appli- 
cation of ultra-violet illumination in metallography may also 
give us additional information on this important subject. 
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Developments at Billingham in 1927 
By Lt.-Col. G. P. Pollitt, D.S.O., Ph.D., M.Sc. 


Lt.-Col. Pollitt, wh 


» has played such a great part in the organisation and development of the great synethetic nitrogen works at 


Billingham-on-Tees, emphasises in this sketch of the enterprise during 1927 the great efforts continuously called for in research, 
design, and construction, and the remarkable service of scientific instruments built up for recording and controlling plant conditions. 


It is now four years since the first ammonium sulphate from 
synthetic ammonia was produced at Billingham. Synthetic 
Ammonia and Nitrates, a subsidiary of Brunner, Mond and 
Co., Ltd., and now a part of Imperial Chemical Industries, 
Ltd., had taken over from the Government a site on the lower 
Tees designed for a nitrogen factory, and had erected there 
first laboratories and then a full scale plant for the production 
of 30 tons of ammonia or 120 tons of sulphate daily. On 
Christmas Day of 1924 the first ammonia was made. Since 
then the output has been steadily increased, partly by ex- 
tensions, and partly by improvements in the process, so that 
each year has marked a notable increase of production over the 
previous year, and the rate of output is now equivalent to 
about 70 tons of ammonia a day. 

In the past year, several new pro- 
ducts have been manufactured, par- 
ticularly ammonium nitrate, ammonium 
bicarbonate, anhydrous ammonia and 
nitro-chalk. Some sodium nitrite and 
sodium nitrate have also been made, 
and in the list of finished products must 
also be included precipitated chalk, 
which is a by-product in the manufac- 
ture of sulphate and is sold for agricul- 
tural and industrial purposes 


The Billingham Process 


The production of ammonia is carried 
out by a modification of the Haber- 
30sch process, which was developed in 
Germany just before the war The 
ultimate raw materials are air, water 
and coal only: water gas is produced, 
and its content of carbon monoxide 
converted catalytically with steam to 
hydrogen. The gas is compressed and 
purified, leaving finally a mixture con- 
taining three volumes of hydrogen to 
one of nitrogen, and these gases com- 
bine directly in contact with a catalyst 
maintained at high pressure, and a 
relatively high temperature. The am- 
monia is dissolved in water, and combined with a portion 
of the carbon dioxide removed in the previous purifica- 
tion processes, and the ammonium carbonate formed reacts 
with anhydrite (of which there is a large deposit some 700 
feet below the site of the works) to produce ammonium sul- 
phate and chalk. 

Nitric acid and its derivatives are produced by catalytic 
oxidation of ammonia gas with air and absorption of the 
oxides of nitrogen. The production of ammonium bicarbonate 
and anhydrous ammonia are, of course, straightforward pro- 
cesses. 

Simultaneously with the developments already described, 
a further unit has been nearly completed during the past year, 
and will shortly start production. Its capacity will be equiva- 
lent to 165 tons of ammonia a day, combined as sulphate and 
other products. This unit includes also a plant for the 
production of methano] from water-gas by a high pressure 
catalytic process, very similar to that involved in the synthesis 
of ammonia. It is intended to continue the expansion of the 
works at Billingham by the immediate erection of further 
units, which will produce phosphate and other fertilisers in 
addition to ammonium sulphate. 


Lt.-CoL. G 


Research, Design and Construction 
These developments have called for great efforts in research, 
design and construction, and for a large increase of personnel. 
Problems connected with the improvement of running plants 
are attacked side by side with those involved in the starting 
up of new plant and the design and erection of future units 
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On the research side, it has been necessary to provide one 
extension of the laboratories after another in quick succession, 
and there has been a continual influx of staff to deal with 
new problems. The chemical routine work increases also, 
but remains a comparatively small fraction of the whole. The 
greater part of the chemical investigations with which Billing- 
ham is concerned deal with physical chemistry, notably with 
equilibria, reaction velocities, catalysis and thermodynamic 
problems in general. A large number of experiments are 
carried out on corrosion, and work is always being done upon 
engineering and physical problems. 

A particularly important group of physical problems is 
associated with the instrument service. The plants at Billing- 
ham are provided with instruments 
sufficient to determine the volume and 
the physical and chemical condition of 
every gas or liquid-stream at any point 
and any time. A large capital expen- 
diture is, of course, needed to achieve 
this result, but the cost is soon repaid 
by the complete control which the 
instruments afford, by the speed with 
which they enable troubles to be diag- 
nosed, and by the suggestions for the 
improvement of plant which study of 
their records continually suggests. 
Again, though much of the time of 
operatives is spent in watching instru- 
ments, the latter are, paradoxically, 
labour-saving devices. A proportion 


of the instruments not only record, 
but control conditions on a plant. 
Generally speaking, the instrument 


service reduces plant control to the 
simplest quantitative terms. 

The Billingham research department 
is now also in close touch with the 
staff of Nitram, Ltd., whose agricul- 
tural research station at Jealott’s 
Hill, near Maidenhead, will very shortly 
" begin work. Research on fertilisers will 

-2 be continued there from the point 
where it isJeft off at Billingham. One important problem, 
which has. already had much attention in trials carried out 
at other farms in Great Britain and Ireland, is that of the 
intensive cultivation of young grass with the help of nitro- 
genous fertilisers in such a way as to produce a herbage rich 
in proteins and capable of supporting a much increased stock. 

+ A New Industrial Community 

The appeatance of Billingham has been radically altered in 
the past year by the addition of the buildings for the new 
unit, whiclf are now conspicuous landmarks on the level 
countrysides, The permanent offices of the firm have also 
been completed and occupied during this year, and in the 
same period over two hundred houses have been erected for 
the firm’s employees. The village, which was a very small 
one five years ago, is becoming a small town. Synthetic 
Ammonia and Nitrates, Ltd., are providing also new playing 
fields and tennis courts for their workmen, and levelling work 
for this is now proceeding. 





Caledon Dyes for Concrete 

CALEDON colours (manufactured by Scottish Dyes, Ltd.) 
have been prepared in special form for colouring concrete. 
With these it is merely necessary to mix the colour with the 
gauging water and then the cement and the aggregate in 
the usual way. It is also possible to apply these concrete 
colours in the form of washes, the colour merely being diluted 
with water. These colours are known as ‘‘ Caledon Dye- 
cretes.”’ 
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Chemical Engineering Developments in 1927 
By Sydney J. Tungay, M.I.Chem.E. 


Mr. S. J. Tungay, an authority on alloys and one of the earliest workers for the recognition of chemical engineering as a distinct 
branch of the profession, indicates the vita! part that metallurgists and chemical engineers now play in modern clemical plant 
design and construction. 


AN outstanding feature of the industrial progress of the last 
half century is the importance of the chemical industry, not 
only in this country, but among all industrial nations—and 
post-war achievements in connection with chemical industry 
and chemical engineering are as remarkable as the advance 
and progress in any other branch of industry, if, indeed, they 
are not more so. 

It is, indeed, noticeable that the majority of the industries 
to-day depend to a very considerable extent upon the chemical 
manufacturer ; and he in turn is dependent upon the advance 
in chemical engineering for the economical production of his out- 
put, and the satisfactory and economic working of his process. 

The past year has shown very considerable progress in 
chemical engineering, and this progress 
is in direct ratio to the more acute 
competition experienced by the chemical 
industries. 

The old adage to the effect that 
necessity is the mother of invention was 
never more truly applied than in the 
relation of chemical engineering to that 
of the chemical industries. 

Chemical Engineering in Textiles 

The contribution made by chemical 
engineering to the textile industry has 
been noticeable in connection with the 
artificial silk installations which have 
been developed so recently in this 
country, as well as abroad ; calling con- 
tinually for soundly-constructed plant 
for the handling of acids or alkalis, and 
for intricate machinery for the forma- 
tion of a chemical compound into a 
material suited for the textile in- 
dustries. 

All the processes involving pumping, 
filtration, dissolving, drying, and re- 
frigerating have called into operation for 
this particular line of industry the best 
research and experience of the chemical 
engineer. 

Chemical Engineering in Allied Industries 

Only a year ago, at the Chemical Congress in London, it 
was made plain that a large number of industries, not hitherto 
employing chemists, could be developed and improved to a 
great extent by the appointment of a suitably-equipped chemist 
to deal with their class of manufacture ; and this has brought 
in its train the application of chemical engineering science and 
chemical engineering brains to the development and perfection- 
ing of satisfactory plant and equipment for varied industries 

It is recognised that no longer will the old rule of thumb 
process which pertained one or two decades ago survive in 
these days of keener competition. Old processes must be 
scrapped, the latest methods and research must be applied 
to our manufacturing processes if we are to compete in both 
maintaining our home trade and securing an adequate pro 
portion of exports abroad. 


Chemical Engineering and Metallurgy 

Another direction in which considerable advance has been 
effected in this country is in the research and development in 
connection with corrosion resisting material as applied to 
chemical engineering practice. One has only to peruse the 
pages of the metallurgical numbers of this journal during the 
last twelve months, in order to ascertain how alert our metal 
lurgists and chemical engineers have been on the subject of 
acid resisting metals and corrosion resisting materials gener- 


ally. Numerous valuable publications in this connection 
have been issued. We are holding our own with acid 
resisting steels and irons, with research work on acid re- 


sisting lead, with the development of ceramic materials of 
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such kinds as our chemical manufacturers were inclined to 
think formerly could only be produced by the continental 
manufacturer. 

Further, among metallurgical developments, the increased 
utilisation of nickel and nickel alloys, such as nickel chromium, 
copper nickel, or nickel-copper-silicon combinations, all have 
made big advances recently, and form a group of metals used 
more and more extensively by chemical engineers for the 
construction of chemical plant. 

Achievements in this direction have given us some metal 
alloys extremely resistant to high temperatures, highly 
resistant to acid corrosion, and of great tensile strength, which 
do not easily break down under the action of heat or corrosives 


The Heavy Chemical Industries 

Again, some of the best chemical 
engineering practice has been brought 
to bear in connection with the heavy 
chemical industries, even in connection 
with sulphuric acid manufacturing plant, 
regarding which we were supposed to 
have heard almost the last word during 
the war period ; numerous advances have 
been made in the direction of more in 
tensive production from chamber sys- 
tems, the application of water spray 
of weak acid spray, and the turbo- 
disperser system of weak acid in 
chambers, which has proved itself a very 
decided economy, alike improving th« 
capacity of the chambers and economis- 
ing the nitre consumption. 


Modern Drying Methods 


One could hardly ponder over chemical 
engineering progress and methods of 
handling material without saying some- 
thing in connection with recent methods 
of drying, and the system of spray dry- 
ing which has recently been developed 
The Kestner spray dryer has awakened 
much interest among chemical 
and scems likely to solve many difficulties in 
connection with drying where a finely powdered final pro- 
duct is required. 

Spray drying methods are still in their infancy, but already 
show they are going to prove a valuable means of drying and 
production of many chemicals in finely powdered condition 
We believe there are possibilities of wide future development 

Chemical Engineering in Synthetic Products 

In the synthetic production of nitrates and nitric acid our 
chemical engineers in this country have been very wide-awake, 
causing a big change-over in some of our staple chemical 
industries where nitric acid is a primary consideration, and 
where ammonium sulphate has formerly been a regular 
production. 

Whilst the advance in science and skill of the chemist and 
chemical engineer will often cause little short of a revolution 
in some industries, progress must needs be maintained. We 
as an industrial nation are compelled to hold our own in the 
face of all comers. This fact alone is a sufficient incentive to 
draw forth our best efforts, both in science and industry 
Continental and American practice do not lag behind in the 
development of new processes and new methods, and it is 
incumbent on British chemical engineers to see that they do 
their part in the maintenance of British chemical industry. 


en- 
gineers, 


Beet Sugar Industry 
In connection with the design and installation of plant for 
the production of beet sugar, our chemical engineers in this 
country are now keeping pace with the requirements of this 
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industry and its development. Only recently the Chemical 
Engineering Group of the Society of Chemical Industry, held 
a session dealing with this particular class of equipment, and 
within this last month or so a very detailed report has been 
issued by Dr. B. }. Owen, Director of the Institute of Agri- 
cultural ‘Engineering, Oxford, dealing with the desiccation of 
beet and the extraction of sugar, together with informa- 
tion on the treatment of sugar beet effluents 

This latter point in connection with beet sugar manufacture 
is one which demands, and is now receiving, the closest atten- 
tion of chemical engineers. 

It would require a very much longer article than the present 

deal effectively with recent improvements 1n connection 
with general chemical plant, with evaporation, filtration, the 
recovery of waste products, or the more modern methods of oil 
refining, and the Cross cracking process. Matters pertaining 
to transport and handling of raw materials are receiving at 
the hands of the chemical engineer more close attention than 
ever before. 

It is recognised that for economic production in the chemical 
industry, newer and more efficient method of transport and 
automatic handling is necessary, both as regards raw material 
and finished products. No longer can high-priced hand labour 
be utilised for many chemical products, but the methods of 
loading, conveying, handling, and storing in the factory itself 
must be made as automatic as possible, so as to decrease 
production costs. Special regard has to be paid to the hand- 
ling and transport of dangerous or corrosive material and 


sugar 


to 


High Pressures in Chemical Industries 

Much, too, might be said on the point of utilisation of higher 
pressures and the improvements continually being effected 
in plant to deal with high pressure air, gases, and steam. 

We have recently discussed at a-large progressive chemical 
works in the London area the adoption of extremely high 
pressure steam, the use of turbines, the adaptation of the 
exhaust from these for heating in process work, and the lower 
pressures for heating factory premises and the ultimate pre- 
heating of boiler feed water so as to maintain the utmost 
efficiency in fuel consumption throughout the system. High 
pressures have undoubtedly come to stay, and it is the realm 
of the chemical engineer to design and construct plant capable 
of dealing with them. 

The time is fast approaching when the industrialist and 
the manufacturer, even outside ordinarily recognised chemical 
industries, no longer queries whether he can do without a 
chemist or a chemicalengineer. He now realises that he needs 
the best brains and skill that can be put into his plant, if that 
plant is to produce dividends. 

The British chemical industry has thoroughly representative 
men dealing with chemical engineering problems, and these 
again unite into societies, such as the Institution of Chemical 
Engineers, the Chemical Engineering Group of the Society of 
Chemical Industry, the British Chemical Plant Manufacturers’ 
Association, whilst the transactions of other societies, such as 
the Faraday Society and the Institute of Metals, frequently 
provide us with valuable facts in connection with metallurgical 





chemicals needing exceptional handling problems which have to be studied by the chemical engineer 
Ihe Nitrogen Industry in 1927 
By E. B. Maxted, D.Sc., Ph.D. 
/ he eighth vear in ssion, Dr. E. B. Maxted, one of the early researchers and experimenters in the synthetic nitrogen 
herforms the useful service of reviewing the principal technical developments of the vear. While he recognises the immense 
t bilities before the svnthet ndustryv, he expresses the view that natural nitrates will continue to hold theiy own for many 
vears to come 
Sixcr the first of these annual reports, eight years ago, the manner in which the synthesis of ammonia, in spite of un- 


position of the fixed nitrogen industry has undergone many 
fundamental changes. At that time, the industrial synthesis 
of ammonia, in countries other than Germany, was in its 
infancy. To-day, the capacity of the 

Billingham factory of Synthetic Am- 
monia and Nitrates, Ltd., is, according 
to figures published during the past vear, 
of the order of 20,000 tons of ammonia 
per annum, and an extension to nearly 
three times this output is planned ; fur- 
ther number of important plants 
are in operation in the United States, 
France, and elsewhere, in addition to 
the original works of the Badische Co 
at Oppau and Merseburg. It has been 
estimated in the report of the British 
Sulphate of Ammonia Federation that 
the world production of fixed nitrogen 
is now about 2,000,000 tons a year, this 
being considerably in excess of the pre- 
sent consumption. In spite of this, and 
of the corresponding drop in prices, the 
general condition of the fixed nitrogen 
industry is decidedly active ; on many 
sides extensions are being made and new 
works erected, the view being taken that 
the potential demand for fixed nitrogen, 
especially for agricultural purposes, 
greatly exceeds the actual annual pur- 
chases which are now being made, and 
that the key to even greater useful 
production lies in the creation and development of new 
markets, especially in the Colonies. In this connection, an 
address by Sir Alfred Mond (1) on chemical fertilisers and 
the empire is of special interest. The future of any industry 
is largely a matter of confidence and of foresight ; and the 





(1) THe CHEMica AGE, Vol. XVII, p. 411. 
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parallelled technical difficulties, has justified the expectations 

of ten years ago may well warrant the existing feeling of confi- 

dence in still further extensions, notwithstanding the present 
anomalous ratio between production and 
consumption. 

From a technical standpoint, pro- 
bably one of the principal changes since 
the early days of the synthesis has been 
the seemingly permanent increase in the 
cost of fuel. Since the cost of hydrogen 
is the most important item in the manu- 
facture of ammonia, many of the older 
views on the relative economy of hydro- 
gen from fuel and that prepared by 
electro-lysis have had to be revised 
Although it is still the general practice 
to use hydrogen made by the so-called 
continuous water gas process, a small 
but increasing number of plants, par- 
ticularly those of small size, employ 
electrolytic hydrogen. Attention may 
also be drawn to the recent agreement 
between the Norsk-Hydro Company and 
the I.G. Farbenindustrie and to the ex- 
tension in the use of electrolytic hydro- 
gen for ammonia which seems to be 
foreshadowed thereby. 

The natural nitrate industry has on 
the whole been inactive; although 
a considerable number of patents have 
been published, particularly from Ger- 

man sources, dealing with improved methods of extracting 

caliche and with the treatment of relatively poor nitrate 
deposits. The price of nitrogen from Chilean nitrate is now 
higher than that fixed synthetically ; but, given the proper 
technical and fiscal conditions, natural nitrates should con- 
tinue to hold their own with the synthetic product for many 
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vears to come, all the more since the exhaustion of the nitre 

»eds is by no means so near as was at one time thought, 
ao the papers and patents nee during the year, 

e following may be mentioned : 
Synthesis of Ammonia 

G. P. Pollitt (2) has published an illustrated paper of great 
interest dealing with the Billingham factory and especially 
with the difficulties which had to be overcome in its technical 
levelopment. The description is general only ; but the 
photographs show clearly the magnitude of the task which has 
ilready been accomplished. Attention may also be drawn 
to a particularly full description of the plants at Oppau and 
Merseburg (3). The Oppau installation has a capacity of 
100,000 tons of fixed nitrogen per annum, that at Merseburg 
having four times this capacity. The source of hydrogen at 
Oppau consists of 5-6 million cubic feet of water gas a day, 
which is manufactured by the ordinary intermittent process 
ind converted into hydrogen by interaction with steam. 
Yraces of carbon monoxide are removed by treatment with 
opper salts under pressure. In preparing ammonium 
sulphate from the 
immonia pro- 


oxide is broken up and reduced with hydrogen in the usual 
way. 

It is well known that, in many reactions, the activity of a 
reduced metallic catalyst varies with the nature of the oxide 
from which it is made. This effect has now been observed 
with iron in the synthesis of ammonia. J. A. Almquist and 
E. D. Crittenden (8) find that a more active catalyst is prepared 
by reducing ferroso-ferric oxide, Fe,O,, than from other oxides 
of iron; indeed, if ferrous oxide is present in addition, the 
activity of the reduced iron decreases proportionately. The 
above authors also state that potassium oxide lowers the 
activity of an iron catalyst unless an infusible oxide, such as 
silica or alumina, is also present. Additional information on 
the activity of iron, nickel, cobalt, tungsten and molybdenum 
as catalysts has been published by A. T. Larson and A. P. 
Brooks (9). Of these metals, iron is the most active ; but its 
activity decreases rapidly if the catalyst is used at a relatively 
high temperature. Nickel and cobalt possess a low activity 
only, and, as has been found by other workers, effective 
catalysts may be made by combining iron with molybdenum. 
; \ specially active 
catalyst consists 





duced, a process 
is used involving 
the interaction of 
calcium sulphate, 
earbon dioxide, 
water and am- 
monia, the use of 
free sulphuric acid 
being thus 
ivoided. A some- 
what similar pro- 
cess to this is also 
employed at Bill- 
ingham. 


Dim padico 


ee 
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Purification of 
Gasses 

Several patents 
tor the purifica- 
tion of the gases 
for the synthesis 
of ammonia may 
be cited. K. Miiller 
(4) treats the mix- 





ture of nitrogen 
ind hydrogen 
with sodium hy- 
lride at 200° C. 
under pressure, 
while, according INSIDE TH 


to the procedure 
suggested by the Norsk Hydro-Elektrisk Kvaelstofaktiesel- 
skab (5), the gases are passed through liquid ammonia con- 
taining calcium nitrate or other hygroscopic salts—for instance, 
ammonium nitrate, metallic cyanides or chlorides—which 
combine with the impurities present. These salts may either 
be in solution or in suspension ; and the method is obviously 
destined for use as a final process of purification which shall 
follow the more usual methods. In order to remove carbon 
dioxide, water under pressure is usually employed. K. E. ¢ 
Clark and H. J. Krase (6) propose to use a similar mixture- 
namely, liquid ammonia together with ammonium nitrate, 
for the removal also of carbon dioxide from the gases taken 
for the synthesis. 
Catalysts 

Catalysts employed for the manufacture of 
ilmost always contain an iron base, 
raised by promoters. As a variation in the production of 
fused iron oxide by burning iron in oxygen, L. H. Great- 
house (7) mixes ferric oxide with a small proportion of 
aluminium powder, such that, when ignited as in the thermite 
process, fusion without substantial reduction occurs. The 


ammonia 
the activity of which is 


(2) J. Soc. C chem. Ind., 1927, 46, 2gIT. 

(3) THE CHEMICAL AGE, Vol. XVI, p. 330. 
(4) Brit. Pat. 261,388 ; THE CHEMICAL AGE, Vol. XVI, p. 91. 
(5) Brit. Pat. 266,689 ; THE CHEMICAL AGE, Vol. XVI, p. 449. 
6) J. Ind. & Eng. Chem., 1927, 19, 205. 

‘7) U.S. Pat. 1,618,004. 
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of 96 per cent. 
iron, 3 per cent. of 
alumina and I per 
cent. of potash, 
this type being, of 
course, not new. 
Of other catalysts, 
iron carbide may 
be mentioned. K. 
Miiller (10) states 
that this is active 
below 450° C., and 
that it may be 
further activated 
in the usual way, 
particularly by 
metallic oxides in 





conjunction with 
potassium com- 
pounds. F. Uhde 


(11) suggests the 
preparation of a 
catalyst by adding 


potassium ferro- 
cyanide to alu- 
minium chloride, 


the mixture being 
evaporated to dry- 
ness and reduced 
with hydrogen at 
400 to 450° C. 

A novel procedure is described in a patent granted to the 
1.G. Farbenindustrie A.G. (12), according to which a catalyst 
in the form of dust is circulated with the gases and subsequently 
removed. The use of larger particles, which are whirled into 
the reaction space by the current of gas is also described. At 
first sight, it would not appear that the variation possesses 
advantages over the usual method of employing a stationary 
catalyst. ) : 

Ammonia furnaces have now become more or less standar- 
dised ; and, where the process is operated autothermally, their 
design is very simple. Claude (13) has described a type of 
synthesising vessel consisting of an outer pressure-resisting 
shell containing an inner vessel in which the catalyst is placed. 
The space between these vessels is cooled by circulating gas, 
as is the usual practice; and the heat insulating material 
round the catalyst space is varied in thickness in such a way 
that this increases progressively from the gas inlet towards 
the end connected with the gas outlet. Ina further specifica- 








tion (14), the catalyst is cooled by circulating the gas, imme- 

diately before reaction, through the catalyst bed, the gas 
(8) rn Ind. & E ng. Chem., 1926, 18, 1307 
(9) J. Ind. & Eng. Chem., 1926, 18, 1305. 


(10) Brit. Pat. 271,482 ; THE CHEMICAL AGE, Vol. 
(11) Brit. Pat. 273,735 ; THE CHEMICAL AGE, Vol. 
(12) Brit. Pat. 274,904 ; THE CHEMICAL AGE, Vol. 
(13) Brit. Pat. 268,721 ; THE CHEMICAL AGE, Vol. 
(14) Brit. Pat. 268,722 ; THe CHEMicaL AGE, Vol. 


Vid, Dp. EES. 
XVII, p. 242. 
XVII, p. 311. 
XVI, p. 558. 
XVI, p. 558. 
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being thus pre-heated ; and a furnace has also been described 
in which, in order to render the temperature more uniform, gas 
from the hotter parts of the catalyst is circulated in indirect 
contact with the cooler portions before being allowed once more 
to pass into direct contact with the catalyst. (15). 
Ammonium Salts 

It has already been mentioned that the usual practice 
in manufacturing ammonium sulphate from synthetic ammonia 
consists in allowing the gas to react with calcium sulphate in 
the presence of carbon dioxide. The Elektrizitaetswerk 
Lonza (16) proposes a slight variation according to which an 
excess of ammonia is added, the greater part of the ammonium 
sulphate being thus precipitated and removed. F. Siemens 
A.-G. and H. Bahr (17) have described a method for the pro- 
duction of ammonium sulphate and sulphite from gases con- 
taining small percentages of hydrogen sulphide and ammonia, 
together with oxygen, by passage at 300° C. over a Catalyst 
consisting of iron, nickel, or cobalt mixed with an oxygen- 
activating metal such as vanadium. The temperature is not 
high enough to 
oxidise other com- 


Scott and W. D. Leech (22). Cobalt oxide alone is not specially 
efficient ; but its activity may be increased considerably by 
adding bismuth or aluminium oxides, normal yields of nitric 
acid (90 per cent. and over, as with other catalysts) being 
then obtained. The promotion of an iron catalyst with bis- 
muth in a similar manner, is well known. ‘Two variations in 
procedure with platinum gauze catalysts have also been 
described. N. Caro and R. Frank (23) pass the gases, before 
reaction, through a layer of water immediately preceding the 
catalyst, for instance, a few centimetres below the platinum 
gauze. The heat of reaction is thus absorbed. I. W. Ceder- 
berg (24) describes a type of converter consisting of a narrow 
reaction space, which is cooled by water and which contains 
a platinum net, the construction being specially suitable for 
use with oxygen. 

Oxides of nitrogen derived from ammonia are now cheape: 
than those from the Chile nitrate, and it is becoming an 
increasing practice to employ ammonia for this purpose in 
chambers for the manufacture of sulphuric acid. Some notes 

on this subject 





bustible gases; 
but if the catalyst 
is electrically 
heated, a_ tarry 
deposit is likely to 
form, which may 
be removed by 
raising the tem- 
perature occasion - 
ally. The grey 
colour of commer- 
cial neutral am- 
monium sulphat¢ 
from gas works 
is stated by A 
Weindel (18) to be 
dueto thepresence 
of iron sulphide 
Accordingly, the 
discolouration 
may be avoided 
by utilising am- 
monia gas which 
is free from hydro- 
gen sulphide for 
neutralising the 
crude acid sul- 
phate. 

The production 
of tough fibrous 
crystals of ammonium chloride, similar to those obtained by 
sublimation, is dealt with in a patent granted to J. W. Moore, 
W. G. Polack and The Castner-Kellner Alkali Co., Ltd. (19). 
Synthetic ammonia is allowed to react with gaseous hydro- 
chloric acid at such a rate that a high reaction temperature 
is obtained 

Ammonium carbonate particular interest, 
since no extraneous acid, save the carbon dioxide produced 
in the manufacture of hydrogen by the continuous method, 
is required for its production. In order to manufacture this 
salt in a solid form, carbon dioxide, ammonia and a limited 
amount of water may be allowed to react (20); further, 
ammonium carbonate or carbamate may, according to a 
process proposed by the I.G. Farbenindustrie (21) be obtained 
in a compact form by sublimation under pressure. For 
somewhat similar methods to the above, reference may also be 
made to Brit. Pat. 275,459. 

Nitric Acid and Nitrates 

Interesting work on the efficiency of cobalt as a catalyst 

for the oxidation of ammonia has been published by W. W. 





possesses a 





(15) Brit. Pat. 275,592 ; THE CHEMICAL AGE, Vol. XVII, p. 331. 

(16) Swiss Pat. 114,699 ; 

(17) Brit. Pat. 268,024 ; THE CHEMicaL AGE, Vol. XVI, p. 428 

(18) Brennstoff-Chemie, 1927, 8, 104; ex Brit. Chem. Abs., B, 
1927, 303. 

(19) Brit. Pats. 273,093 and 274,263 
XVII, pp. 133 and 199. 

(20) Brit Pat. 262,408, THE CuHEMicat AcE, Vol. XVI, p. 167. 

(21) Ger. Pat. 442,176. 


THE CHEMICAL AGE, Vol. 





SOME OF THE BILLINGHAM PLANT. 


are contained in 
papers by C. L 
Parsons (25) and 
by H. Killefer(26) 
A relatively high 
reaction tempera- 
ture (slightly over 
1,000° C.) is used 
in order to mini- 
mise the action of 
poisons ; and the 
connections are 
either of alu- 
minium or ot 
chromium steel. 

According t 
the method oi 
absorption _ of 
oxides of nitrogen 
employed by 
Toniolo (27), the 
gases are passed 
into towers con- 
taining cooled 
water. <A useful 
résumé of the ad- 
vantages of cool 
ing has now been 
published. Inte) 
alia, cooling pre- 
vents the decom- 
position of nitric acid by reaction with lower oxides of 
nitrogen, and it also induces a more rapid oxidation of nitric 
oxide. In place of circulating the gases and cooled absorbents 
in counter-current, greater efficiency and the necessity for 
less power for cooling is obtained if both fresh absorbent and 
gas be introduced at the top of each tower ; and the temperature 
of the absorbing liquid should preferably be o° C. or slightly 
above. 

Passing to the manufacture of sodium nitrate, two patents 
of the I.G. Farbenindustrie (28) may be mentioned. According 
to the first of these, crude sodium nitrate is leached with a 
limited supply of water or of mother liquor at 15 to 30° C 
in such a way that the greater part of the nitrate is dissolved 
while a large proportion of the sodium sulphate and chloride 
remains. The solution is heated, used while hot to leach 
another charge of crude nitrate, cooled to recover the crystals 
following which it is diluted and used for the extraction of a 
further portion of crude salt at room temperature. The 
second patent deals with the recovery of oxides of nitrogen 
from deposits poor in nitrate. These are heated to redness 





(22) J. Ind. & Eng. Chem., 1927, 19, 170. 

(23) Brit Pat. 273,718 ; THE CHEMICAL AGE, Vol. XVII, p. 242. 
(24) Brit. Pat. 244,134. 

(25) J. Ind. & Eng. Chem., 1927, 19, 789. 

(20) J. Ind. & Eng. Chem., 1927, 19, 1153. 

(27) Chem. & Met. Eng., 1927, 34,92. Brit Pat. 207,721; THE 


CHEMICAL AGE, Vol. XVI, p. 401 


(28) Brit. Pats. 266,735 and 266,744; THE CHEMICAL AGE, Vol 
XVI, p. 486 
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with a non-volatile acidic body, such as an acid silicate, when 
the nitrogen oxides are evolved. 

In order to prevent the caking of ammonium nitrate on 
storage, precipitated di-calclum phosphate may be added, 
a mixed nitrogen phosphorus fertiliser being thus obtained (29). 
The addition of superphosphate is inadmissible, since oxides 
of nitrogen are evolved. It may be noted that, in the prepara- 
tion of fertilisers containing phosphorus, nitrogen and potas- 
sium, ammonium nitrate, by itself, is to be avoided. A suitable 
mixture is, however, made by bringing together 30 per cent. of 
ammonium nitrate-sulphate, 20 per cent. of di-calcium phos- 
phate and 50 per cent. of potash salts. 

W. H. Bentley, B. Catlow and W. Blythe and Co., Ltd. (30), 
have published an interesting method for the preparation of 
lead nitrate. When lead is dissolved in nitric acid in the 
ordinary way, considerable loss of acid occurs through the 
evolution of oxides of nitrogen. If the metal, however, is 
heated in air, lead oxide is formed superficially, and this 
reacts rapidly with lead nitrate. In the process described, 
granular lead in an acid-proof basket is alternately exposed 
to air and lowered into lead nitrate solution, nitric acid being 
added to this in amount proportional to the lead dissolved. 


Other Nitrogen Compounds 


A further study of the formation of aluminium nitride 
from alumina, coke and nitrogen has been made by H. J. 
Krase, J.G. Thompson, and J. Y. Yee (31), iron being employed 
asa catalyst. To this end, bauxite, magnetite and coke were 
heated together in an electric furnace, nitrogen being subse- 
quently admitted at atmospheric pressure. Small percen- 
tages of substances such as cryolite, calcium chloride or 
calcium fluoride facilitate the production of aluminium nitride 
in this way ; indeed, conversion may, under favourable con- 


ditions, be practically complete at 1200° C. This promoting 
effect of calcium chloride or fluoride is reminiscent of its 
action in the formation of cyanamide from calcium carbide 
and nitrogen. 

The Bucher process for the manufacture of cyanides has 
again received attention. In Brit. Pat. 265,993 a process is 
described in which coal or other carbonaceous matter is mixed 
with alkali and heated in internally fired drums, constructed 
in such a way as to prevent the charge from falling during 
rotation. The coked mass is stated to be very suitable for the 
production of cyanides. Iron, in the form of a complex salt, 
such as sodium ferrocyanide, is recommended as a catalyst for 
the synthesis of cyanides by this process, porous carbon being 
impregnated with a solution of this together with sodium 
carbonate (32). 

Several patents deal with the preparation of hydrocyanic 
acid from formamide. According to a method protected by 
the I.G. Farbenindustrie (33), formamide, either alone or to- 
gether with ammonium formate is passed at 400 to 900° C 
over a dehydrating catalyst, such as alumina, the resulting 
gas being rapidly cooled, while, in another variation of the 
method, soda ash at 400° C. is used as the catalyst (34). Some 
of the hydrocyanic acid reacts with the soda, the remainder 
being obtained in the free state. 

Finally, some mention may be made of stabilisers for hydro- 
cyanic acid. Kieselguhr is sometimes used ; but the mixture 
is liable to decompose. It has now been found that this 
decomposition may be prevented (35) if the porous absorbent 
is first treated with acid to remove free alkali. Further stabi- 
lisers for hydrocyanic acid are ethyl sulphate, aluminium 
chloride and other bodies, for a list of which reference may be 
made to British Patent 254,747. 





An Automatic Foam Extinguisher 


An automatic ‘‘ Foamite’’ extinguisher, for protecting dip 
tanks, varnish kettles, open oil storage tanks, cleaning tubs, 
etc., against fire, is being marketed by Foamite Firefoam, 
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THE AUTOMATIC FIREFOAM EXTINGUISHER. 


Ltd., of 55-57, Great Marlborough Street, London. The 
apparatus is 20 by 23 by 32 inches, has a capacity] of 
5 gallons each of Foamite ‘‘ A’’ and ‘ B”’ solutions, and dis- 
charges about 80 gallons of Firefoam. The two Foamite 


solutions are held separately in a divided tumbler, and a 
ball and chain attached to the tumbler and hung on the 
releasing lever prevent the tumbler, which is set eccentrically 
on trunnions, rotating to its discharge position. An actuator 
attached to the release case is connected to the “‘ Automatic ”’ 
release by copper tubing. When a fire occurs, the rapid rise 
in temperature causes the air pressure in the actuator to 
increase. This pressure is transmitted to the release, where- 
upon the releasing lever drops the ball and chain and permits 
the tumbler to rotate to its discharge position. The release 
does not operate at a certain definite temperature, but depends 
for its operation upon a rate of rise of temperature. It is 
not necessary for the fire to burn long enough to heat the 
room to a certain temperature before the release operates. 
The apparatus (shown in the illustration) is known as model 
R T, and its automatic device operates in Io seconds or less. 
The foam produced is sufficient to extinguish inflammable 
liquid surfaces of area up to 25-30 sq. ft. Ina test, petrol and 
paraffin in a tank were ignited, the release operated in seven 
seconds, and the fire was completely extinguished in 45 
seconds. 





Leeds University Lectures on Fuel 

Ix connection with the work of the University of Leeds 
Department of Coal Gas and Fuel Industries with Metallurgy, 
arrangements have been made for the delivering. during the 
second term of the session, of special courses of evening 
lectures. A course of twelve lectures will be divided into 
two sections—carbonisation practice and gas purification 
practice. Mr. T. F. E. Rhead, Chief Chemist, City of Bir- 
mingham Gas Department, will take the former subject, and 
Mr. H. Hollings, Chief Gas Chemist, London Gas Light and 
Coke Company, the latter. Waste heat recovery in carbonisa- 
tion industries will be dealt with in lectures by Dr. A. Parker, 
Research Chemist to the Joint Research Committee of the 
Institution of Gas Engineers and the University of Leeds ; 
refractory materials by Professor J. W. Cobb; and metallurgy 
by Mr. P. F. Summers. 





(29) Brit. Pat. 269,235 ; THe CuEMIcAL AGE, Vol. XVI, p. 514. 
(30) Brit. Pat. 268,104; THe Cuemicat AcE, Vol. XVI, p. 428. 
(31) J. Ind. & Eng. Chem., 1926, 18, 1287. 


(32) Ger. Pat. 435,975. (33) Brit. Pat. 261,559. 
(34) Brit. Pat. 279,530; THe CHEMICAL AGE, Vol. XVII, p. 514. 
(35) Brit. Pat. 271,236; THe CuEemicat AGE, Vol. XVII, p. 12. 
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The Dyestuffs Situation: The Users’ Point of View 


By H. Sutcliffe Smith 


(Chairman of the Colour Users’ Association) 


Continued attention to the price factor, the need of developing production and export, the demand for cheaper intermediates, thi 


Protection 


these ave the chief points in this article by M) 


of users’ interests in any international agreements, and the advantages of a British census of dyestuffs production 


Sutcliffe Smith, who is supremely qualified to 


represent the dyestuff users’ point of view. 


\ year ago you invited me to comment on the Dyestuffs 
situation from the point of view of the user, when I particularly 
emphasised the question of prices. 

This question is still of vital importance, and the greatest 
concern of British users is that they shall obtain their dye- 
wares at prices which will enable them to compete with other 
users in the world’s markets. Recent 
negotiations undertaken by the users’ rep- 


industry might be established in an unassailable position, 1 
feel that they are entitled to make constructive suggestions 
for the lightening of our common burden. 

Discussion has arisen on the question of the cost of inter- 
mediate products used in the manufacture of dyewares. | 
have personally made several inquiries into the costs ot 
the raw materials in this country 
and on the continent, and have 





resentatives on the Dyestuffs Licensing 
Committee resulted in an arrangement 
whereby the factor employed in deter- 
mining applications for licences on price 
grounds was reduced from 2} to 2 times 
the pre-war price. Thisiseminently sat- 
isfactory, and is indicative of the steady 
progress of the British dyemaking indus- 
try. The lower factor mentioned, which 
operated from September I, 1927, gives 
British dyestuffs manufacturers protec- 
tion to the extent of 100 per cent. on 
pre-war for the great majority of their 
colours, a figure which must be considered 
satisfactory, as the Board of Trade whole- 
sale prices index figure is at the time of 
writing 141.4, and the British makers 
therefore enjoy considerable advantage 
over the general level of commodity 
prices as compared with pre-war stand- 
ards. This, as I say, shows remarkable 
progress on the part of the British in- 
dustry in getting down toa price level not 
exceeding double 1913 prices, and in some 
instances colours have been produced 
and sold at less than the protected figure. 





Mr. 


Prices Dependent on Production and Export 


Price reduction in the British industry depends upon two 
factors, these being production and export. The productive 
capacity of the works already established is greatly in excess 
of the home consumption, based on a maximum demand basis 
and unless something approaching full production can be 
sold, the costs cannot be brought down to a minimum. There 
is cause for great satisfaction with the progress made by 
British makers in the home trade, but it is disturbing to find 
from the returns that the exports of dyestuffs obtained from 
coal tar, as furnished by the Board of Trade, are not upon a 
satisfactory basis. 


Exports of dyestuffs obtained from coal tar : 


Weight. Value 
Year cwt 4 
1913 48,073 177,240 
1924 104,390 923,933 
1925 104,161 847,639 
1926 75727 614,112 


The total production of British dyestuffs in 1925, it has 
been stated, was 15,000 tons, and the import of dyestuffs 
obtained from coal tar for the same year was 2,000 tons, 
giving a total of 17,000 tons. If the home market only con- 
sumes approximately one-half of the potential British output 
an export market for at least 15,000 tons per annum must be 
created. The task before the British makers is a stupendous 
one—that of trebling their 1925 exports. How best to obtain 
the desired access to the world’s markets is a matter for the 
dyemakers themselves, and should be approached vigorously, 
but the question of cost of production is one in which colour 
users are vitally interested, and in view of the tremendous 
sacrifices which they have made in order that the dyemaking 





H,. SUTCLIFFE SMITH. 





been struck by the wide variation be- 
tween the prices continental makers pay 
compared with those which obtain in 
this country. In many cases the British 
maker pays considerably more for his 
intermediates than his continental com- 
petitor. This is not conducive to low- 
production costs here, and I trust that 
British makers of intermediates will 
approach the matter in a broad and 
generous spirit and reduce their prices 
wherever possible. 


Dyestuffs Amalgamations 
The amalgamation of dyemaking and 
chemical industries in this country with 
those on the Continent has been very 
much to the fore recently, and fears were 
constantly expressed that even the larg- 
est dyemaking concern in Great Britain 
would not be able to come to terms with 
any foreign makers on lines that would 
benefit the dyemakers and users in this 
country. It was thought that any agree- 
ment arrived at would be in the nature 
of a surrender of the British company 
and industry. 1 have constantly maintained that in any such 
conditions or agreement the interests of users must be pro- 
tected, and I repeat the main principles which have been put 

forward on behalf of the colour users of the country :— 





1. The colour users must be, assured-of free access tothe best 
quality and range of dyestuffs produced anywhere; and 

2. Users must be on as favourable terms as regards prices as 
any of their world competitors. 

The fusion of British dyemaking and chemical interests has 
| believe, been a great step forward, and the whole trend ot 
modern industry, particularly in America and Germany 
has proved the formation of large combinations of interests 
to be of the utmost value in reducing production costs 
and improving marketing methods. Definite information 
is almost negligible, and I would welcome, at an opportune 
time, a statement of the position from the British interests 
concerned in any proposed amalgamation with continental! 
organisations. 


A British Dyestuffs Cemasus 

In conclusion, I should like to refer to another important 
matter from the point of view of the users. I consider it 
essential, bearing in mind the heavy contribution made by the 
colour users towards the cost of the establishment of the 
British dyemaking industry, that some means should be 
available for assessing the progress made by that industry 
The late Lord Moulton declared that with the necessary pro- 
tection, the industry should be able to withstand competition 
after five years. The colour users have borne their share of 
the burden for seven years already, with the prospect of a 
further three years of protection to the dyemakers under the 
Dyestuffs (Import Regulation) Act. Whilst it is possible to 
record great progress generally, sufficient information is not 
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ivailable to enable colour users to estimate whether that 
progress is commensurate with the sacrifice they have been 
called upon to make. I refer, of course, to the dearth of 
authoritative and detailed statistics of the production, 
imports and exports of dyestuffs of this country. I am 
aware that detailed information of imports and exports is 
collected by the Board of Trade, but it is not published 
in such detailed form as would enable the fullest use to be 
made of it. Further, even if it were so published it would not 
be of much value unless similar details were published of the 
British production. I must compare the position here with 
that which obtains in the United States of America. The U.S. 
Government publishes annually a most comprehensive and 
useful statistical volume, Census of Dyes, showing the pro- 
duction, imports and exports of the U.S.A., and also a great 
deal of information of a similar nature relating to other 
countries. Here is a useful field of activity for the Dyestuffs 
Industry Development Committee, and I hope that committee 
will be able to obtain and collate for the use of the industry 
generally the information necessary for the publication of 
such a valuable report as the Census of Dves. | trust, therefore, 


that everyone concerned will take a broad view and enable 
either that committee or some other body to perform an 
essential service to the industry. ; 
Co-operation with Universities 

For several years now at the annual meetings of the Colour 
Users’ Association I have urged the vital importance of 
fundamental research and co-operation with the Universities, 
which might be lost sight of in the competitive field, and I 
have been supported in this plea by my friend, Professor 
Thorpe. There has been no definite organisation to bring 
manufacturers of dyestuffs and intermediates into touch with 
the work carried on in our University laboratories. It is, 
therefore, gratifying to me to notice from the Press that Sir 
Alfred Mond is taking steps to establish a closer liaison between 
the great technical industries of which he is the head and 
the Universities by means of an influential committee of 
experts, and it is further pleasing to note that a step has 
already been made by the appointment of Professor Williams, 
who, with his previous industrial training and his later 
University experience, will be a valuable acquisition to the 
industrial field. 





The Fine Chemical Industry in 1927: Steady Progress 
By C. A. Hill, B.Sc., F.1.C. 


(Chairman of the Association of British Chemical Manufacturers.) 


Sound consolidation and steady progress are the main features of the fine chemical industry during the vear, according to the author, 


who is Chairman of British Drug Houses, Ltd. 


Recent indications point to a steady improvement in trade 


, and the outlook ts 


described as quite hopeful and promising. 


LEADING industrialists state plainly that trade conditions 
generally——that is, apart from strikes and their immediate 
influences—have been worse during 1927 than those pre- 
vailing during 1926. Notwithstanding the security afforded 
by industrial peace, the purchasing capacity of the world 
does not seem to have responded as might have been expected. 
Although during the first quarter of the 
year business was brisk—this being due, 
partly at least, to the reaction conse- 
quent on the settlement of the coal 
strike—business during the second and 
third quarters was flat and depressed. 
It is hopeful, however, to observe that 
during the concluding months of the 
year signs of a steady improvement have 
been evident, a prospect which is more 
encouraging than that which arises 
from sudden spurts of prosperity, which 
experience has shown are frequently 
ephemeral and of short duration. 

The available figures relating to ex- 
ports and imports of fine chemicals 
during the period under review are 
necessarily incomplete, but so far as can 
be ascertained they go to show that the 
exportation of fine chemicals during the 
year has been equivalent to that of 1925 
and while imports, so far as can 
be determined at present, appear to be 
somewhat heavier than in previous 
years. A recent publication in a con- 
temporary journal gives the total value 
of Great Britain’s annual output of fine 
chemicals as being between £2,500,000 
and £3,000,000 sterling, of which about £500,000 is exported. 
Market prices have been generally steadier, with a slight 
tendency to an all-round reduction. 

Development and Progress 

he year 1927 can show development and progress in several 
branches of manufacture in the fine chemical industry. In 
connection with the fine chemical products which were made 
in large quantities during the last year—-what may be termed 
the ‘“ heavier ’’ fine chemicals, such as organic solvents of a 
special character and so forth—makers report that progress 
in 1927 has consisted chiefly of translation to the large scale 
from the laboratory scale of the manufacture of new products. 
This work is at present in the transitional stage and is not 
yet complete. The manufacture of the newer products such 


1920; 





Mr. C. A. Hitt. 


as esters and hydrogenated hydrocarbons used for lacquer 
solvents is developing rapidly, in spite of which increased 
production, however, the home manufacture is unable to keep 
pace with the increased demand. 

The wide extent of the rubber industry gives importance to 
the manufacture of rubber chemicals. A 
ber of these 
‘ accelerators,” 


considerable num- 
chemicals are used as 
one of the most striking 
applications of these compounds being 
their use in low-temperature vulcani- 
sation, which has proved of the greatest 
advantage to the rubber industry. The 


British manufacture of photographic 
chemicals, the chief of which are used 
in the manufacture of sensitisers and 


developers, is maintaining its position 

In the manufacture of rare earths, 
despite the fact that import statistics 
show that 50,000 lb. of thorium nitrate 
was imported into Great Britain during 
1927, of which 41,000 lb. came from 
Germany, the British market for thorium 
is to-day the most important, and Con- 
tinental thorium makers have made 
great efforts to retain it. One British 
firm of thorium makers is now making 
35,000 kilos. of thorium nitrate per 
annum, and is also supplying all the 
cerium compounds required for glass, 
photography, medicine, and other pur- 
poses 

Pharmaceuticals 

Perhaps, however, the greatest pro- 
gressive activity in fine chemical produc- 
tion is to be reported in the pharmaceutical group, which is 
well known to be by far the largest as regards number and 
range. 

An important addition in the field of alkaloid manufacture 
is the production of ephedrine, which has now been put on the 
market by three leading firms of fine chemical manufacturers. 
Ephedrine is extracted from the: Chinese plant Ma Huang, 
and is an effective remedy in cases of asthma and hay fever, 
and, as a prophylactic, for low blood pressure in influenza 
and pneumonia. Quinine production has hitherto been 
virtually a monopoly of the Dutch, who control the supplies 
of bark and themselves manufacture by far the major portion 
of quinine produced, with the United States of America, 
Germany, France, and Japan comparatively small producers, 
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and one maker in Great Britain. A second name is now 
mentioned in connection with quinine manufacture in this 


country. A British firm is understood to have taken up also 
the manufacture of cocaine. 

A class of fine chemical manufacture which, although a 
younger industry than the production of synthetic remedies, 
has come prominently to the forefront and shown rapid 
development, is the manufacture of bio-chemical products. 
[his new development, in which Great Britain occupies a 
leading position, is of increasing importance in relation to 
the treatment of diseases. 


Hormones and Vitamins 


As noteworthy achievements in this field of manufacture 
we were able to record in 1926 the manufacture of both the 
natural and synthetic thyroxin, as well as an increased pro- 
duction of insulin which is now an important British manu- 
facture. The manufacture of other hormones is now being 
undertaken by our fine chemical makers, and still further 
achievements have resulted from British manufacturers taking 
advantage of each new scientific discovery as it is made. 

The latest development in the manufacture of bio-chemical 
products relates to vitamins, a subject which has attracted so 
much attention of late. On the scientific side, great credit 
for discoveries in this field must be given to the British 
scientific workers who have done brilliant pioneer work on 
this subject ; while on the industrial side, British fine chemical 
manufacturers have been quick to utilise the published results 
of scientific researches and to translate them to industrial 
production, thus rendering the fruits of such discoveries avail- 
able to the medical profession and to the public. As an 
instance one may take the important case of the production 
of synthetic vitamin D, the anti-rachitic vitamin. The 
publication of the researches of two British scientific workers 
on the action of ultra-violet light on ergosterol, which was 
proved to result in the actual formation of vitamin D, has been 
followed by the large-scale manufacture of irradiated ergo- 
sterol, or radiostol, as it is called. Thus, synthetic vitamin D 
is now available commercially. This synthetic vitamin has 
been proved to possess 200,000 times the anti-rachitic activity 
of good cod liver oil. Vitamin A also is being produced on the 
large scale by British fine chemical manufacturers, who are 
utilising for this purpose an oil which is a new source of supply 
of this vitamin. Hitherto the natural source of vitamins A 
and D has been cod liver oil, of which the concentrate is now 
being manufactured on the large scale. The new availability 
of vitamin A and of synthetic vitamin D renders us independent 
of cod liver oil and its concentrate for a supply of these 
vitamins. 

Research for therapeutic agents carried on for many years 
in this country has given to the world important new remedies 
for the treatment of various diseases. As an example of this 
work may be mentioned the research on chemo-therapeutic 
substances for the treatment of tropical diseases which is at 
the present time being conducted by British fine chemical 
manufacturers. This work is being encouraged by the action 
of the Interdepartmental Medical Research Committee (a 
committee set up jointly by the Medical Research Council 
and the Department of Scientific and Industrial Research), 
in promoting a scheme of co-operation between firms and 
universities undertaking chemotherapeutical research. This 
scheme, now to be conducted by the new ‘‘ Chemo-Therapy 
Committee,’ promises to give manufacturers the facilities 
they have always required and hitherto lacked in this country. 


The Position of the Safeguarding Act 

The stimulus afforded to British fine chemical manufacturers 
by the renewal for a further period of ten years of the Safe- 
guarding of Industries Act has received a set-back to some 
extent by the removal from the list of a considerable number 
of chemicals, which are now exempt from duty imposed under 
Section I of the Act. The list of chemicals thus removed 
during 1927 numbers about 4o, of which the following may be 
instanced as being of some importance to the fine chemical 
industry: Acetone, amidopyrin, barbitone, hydroquinone, 
R lead acetate, lithium carbonate, phenacetin, phenazone, 
R potassium hydroxide, R potassium permanganate, quinine, 
ethyl carbonate, resorcin, salol, and urea. One, at least, of 
these chemicals is being made in this country. Among others, 


which are of minor importance, are methyl sulphonal, papa- 
verine, and piperazin. 
Summary 

The condition of the fine chemical industry during 1927 
may be said to show a sound consolidation and steady pro- 
gress, although, apart from advances made in the field of bio- 
chemical manufacture, there has been no very outstanding 
feature peculiar to the year under review. Business in all 
sections of the industry has been affected over the greater 
part of the year by intense competition, which, however, has 
been easier of late as a consequence of an increased demand for 
British products. As has already been stated, there are recent 
indications of a steady improvement in trade, and on the whole 
the outlook, though not brilliant, may be described as quite 
hopeful and promising. 





The Society of Chemical Industry 


A Successful Year 

THE annual meeting of the Society was held in July in 
Edinburgh under the’ Presidency of Mr. Francis H. Carr, 
C.B.E., who delivered an address on “‘ Industrial Chemistry 
and Progress in Medicine.” Many important meetings were 
held, including a joint meeting with the Biochemical Society, 
a meeting of the Chemical Engineering Group and a Confer- 
ence on Coal Cleaning held under the joint auspices of the 
Fuel Section of the Society, the Institution of Gas Engineers, 
and the Coke Oven Managers Association. Visits were paid 
to important works in the neighbourhood and a delightful 
whole-day excursion to the South of Scotland was greatly 
enjoyed by those who took part in it. 

An interesting feature of the occasion was the presentation 
of the Society’s medal to Lt.-Col. G. P. Pollitt, D.S.O., in 
recognition of his distinguished services to British chemical 
industry. Col. Pollitt subsequently delivered a_ lecture 
on the development of the Synthetic Nitrogen Industry in 
Great Britain. 

The next annual meeting of the Society will be held in 
New York on September 3, 1928, on which occasion a dis- 
tinguished member of the Society will be nominated for 
election as president for the year 1928-29. On the invitation 
of the American Institute of Chemical Engineers, members of 
the Society of Chemical Industry and of the Institution of 
Chemical Engineers will be taken for a trip through Eastern 
Canada and parts of the United States to New York, which 
they will reach in time for the meeting of the Society. Subse- 
quently members who wish to do so will have an opportunity 
of attending the annual meeting of the American Chemical 
Society at Swampscott, which commences on September Io, 
returning thereafter to England from Boston. It is hoped 
that a detailed programme of the trip and meetings will be 
published early in 1928. 

In the report of the Society’s work during 1926 attention 
was drawn to the formation of the Fuel Section. This section 
since it was started has done excellent work in holding 
important conferences on various fuel subjects, and from the 
interest shown in these subjects by members of the Society 
engaged in diverse branches of chemical industry it has become 
apparent that the Section supplies a want experienced not 
only by those who are engaged in occupations dealing essen- 
tially with fuel, but by all members of the Society. It has, 
therefore, been decided that in future every member of 
the Society shall be considered a member of the Fuel Section 
and that no subscription will be charged in the case of those 
who wish to become members of it. The Committee of the 
Section will continue to co-operate with the committees 
of the Local Sections, and with other bodies specifically 
interested in fuel, for the purpose of arranging conferences 
and meetings, at which papers will be read and discussed. 

The Society continues to co-operate with the other allied 
societies and with many public bodies and scientific associa- 
tions, such as those mentioned in last year’s report. Its 
local sections also, to a large extent, arrange their monthly 
meetings in co-operation with the Institute of Chemistry and 
other chemical societies. 

During the past year a considerable influx of new members 
has been experienced, and it is hoped that in 1928 an even 
larger number will be added to the register. 
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The British Dyestuffs Industry in 1927 


By L. J. 


Hooley 


It is fromthe technical and the manufacturing point of view that Mr. Hooley, of the research staff of Scottish Dyes, Litd., discusses 


the main events of the past vear in the dyestuffs industry. 


Points of interest ave the great volume of technical work, the high 


prestige of British chemistry, and the number of important new colours of British manufacture. 


REMEMBERING the outstanding developments of 1926, the 
present year seems by comparison uneventful. Ever since 
the war either the industry as a whole or a substantial part 
of it has been handicapped and disturbed over some important 
question or occurrence. There have been the Sankey judg- 
ment, the Dyestuffs Act, changes in personnel, an unsuccess- 
ful attempt at agreement with the German cartel, capital 
reorganisation, and the coal strike ; and this is the first year 
in which it has been unhampered by external control and free 
to devote attention to internal affairs. 

The more settled conditions this year are partly a result 
of the increased feeling of security following the formation 
of Imperial Chemical Industries. but they have been of great 
advantage in providing opportunity for 


The Imperial Chemical Industries’ shares have shown very 
substantial appreciation during the year, while those of the 
British Alizarine Co. are now approaching their par value. 


The Makers and the Price Problem 

During the year a very substantial indication of progress 
was seen in the reduction of the import “ license factor ”’ 
from two and a half to twice the pre-war value. This reduc- 
tion has followed quickly on the earlier one from three to two 
anda half. In meeting the wishes of the Licensing Committee 
in this way the makers have again shown their readiness to 
help the users to the utmost. In the dyestuff industry it is 
particularly easy for price concessions to be given at the expense 
of future development, and also in 





the developments, which this amalgama- 
tion foreshadowed, to become effective. 
Simultaneously the criticisms of the 
industry which were frequent a short 
time ago are now much more seldom. 


A Great Volume of Technical Work 

The volume of technical work accomp- 
lished during the year is greater than 
ever, even if no discoveries of outstand- 
ing importance have been made. The 
latter can hardly be expected ; dyestuffs 
have now been synthesised for seventy 
years and their production involves 
thousands of individual substances, so 
that advances do not stand out with 
the same prominence as in the newer 
branches of nitrogen fixation and oil 
fuel synthesis. With a very important 
section of the industry merged in Im- 
perial Chemical Industries, the dyestuft 
industry is, to this extent, less distinct 
than before, and its success is connected 
with the other departments of’ the 
combine. 

The results of the year have shown 
unmistakably that the breadth of view 
which characterised the inception of 
Imperial Chemical Industries is also guiding its working. Its 
formation has brought to general notice a record of management 
in its constituent units, which was not fully realised previously, 
and what is of extreme importance, it is clear that this has 
not been mere good fortune, but a result of principles which 
are understood and which are evident in the present working 
of Imperial Chemical Industries. Further, the wide outlook 
shown in the proposals for future technical development are 
an augury of the practical justification of the amalgamation 
in the future. 

The prestige of the chemical industry at the present moment 
stands high, and is not lessened by comparison with the con- 
dition of some of the country’s other basic industries. It 
appears, in fact, to be offering a lead not only in research, but 
also in wider industrial questions. 

It will be some time before the full benefits of consolidation 
can be felt by the various units of Imperial Chemical Industries. 
Concrete evidences of the progress made can be seen in the 
reorganisation of the British Dyestuffs Corporation establish- 
ments, with concentration at the Huddersfield and Blackley 
works. Hexagon House has been opened and the new head- 
quarters buildings of Imperial Chemical Industries are nearing 
completion, while the necessary extensions have been made 
at the Scottish Dyes Grangemouth works for the manufacture 
of its own and the Corporation’s anthraquinone colours. 

For the seventeen months ending March 31, the British 
Dyestuffs Corporation declared a dividend of 24 per cent. on 
the ordinary capital, and with the debit of £360,602 extin- 
guished by the capital reorganisation, a way was cleared for 
an unhandicapped start of the next financial year. 








Mr. L. J. 


about eight years,, prices have been 
reduced to one tenth and even less, in 
a market in which there is practically 
no room for reducing costs by mass 
production. The post-war industries 
have been at considerable disadvantage 
compared with the German, as they 
have always had to work with a very 
fine margin allowing no opportunity for 
creating reserves. They have not had 
any advantage such as the windfall 
from the successful manufacture of 
alizarine in the eighteen ’seventies and 
eighties and of indigo later. It is 
necessary to be able to see several years 
ahead in research ; five years is a con- 
servative estimate of the period which 
elapses between the discovery of an 
important dyestuff and its sale in sub- 
stantial quantities, and new dyestuffs 
are in fact coming into the market at 
the present time, the patents for which 
were taken out before the war. It will 
be seen, therefore, how important this 
aspect is. 

In estimating the new achievements of 
the British industry it is necessary to re- 
member that these tend to be measured 
against an ever improving standard. It is natural for com- 
parison to be largely with the German and Swiss manufac- 
turers, but in the branches where development is fastest 
the position is already very much in advance of the pre-war 
one. A comparison of the vat colours of 1914 with those of 
1927, shows not only a very much larger range, but a great 
change in the importance of individual products. Such 
British advances as are necessary to keep up in this way are 
very easily lost sight of. The intensity of research in fast 
dyes is greater than at any time previously. Under the existing 
licensing circumstances new foreign products have the advan- 
tage of providing colours to which there are no immediate 
equivalents, and the manufacture of these equivalents 
monopolises a high proportion of research. 

Imports during the year are not yet available, but probably 
will not be very greatly different from last year. A large 
fraction of these are new colours. It is sometimes claimed 
that a much smaller range of dyestuff would be adequate to 
both maker and user, but there is no chance of any reduction 
at present, the existing number being added to weekly. 
Although the imports form only about 15-20 per cent. of the 
total production, these represent a total capital sum, which 
from the point of view of the national industry would be 
better in the hands of the British manufacturer. 





HOooLey. 


Important New Dyestuffs 
During the year some very important dyes and dyestuffs 
have been brought out by British manufacturers, each indi- 
vidual firm having made substantial contributions, and all 
types of colour being represented ’ 

















604 


The Chemical Age 





December 31, 1927 









Among these may be mentioned the Icyl colours of the 
British Dyestuffs Corporation, manufactured to overcome the 
difficulty of dyeing viscose evenly, Naphthalene Fast Black N 
and 4B, Thionine Blue GO, Durindone Blue 4BX, Duranol 
Blue R and Duranol Brilliant Blue G; L. B. Hollidays have 
added among others Monochrome Brilliant Orange GR and 
the Paradone Direct Blacks; The British Alizarine Co., 
Alizanthrene Yellow 6R and Scottish Dyes several new 
Caledon colours and Soledon Black B. In addition J. W. 
Leitch and Co., J. C. Oxley’s Dyes and Chemicals, Brotherton 





and Co., have added to their azo, pigment, and other series 
There are many branches of organic chemistry, the exploi- 
tation of which are of the greatest importance for the” future 
and where research must develop from dyestuff research organ: 
sations. With the recent amalgamations scope is provided 


for these which would have been impossible previously. 

It becomes clearer every year how important was the estal- 
lishment of the dyestuff industry as,a base for the technical 
developments of the future, in which chemistry is playing a 
leading role. 









Recent Developments in Chemical Fertilisers 
By A. B. Bruce, M.A. 


(Editor of Publications to the Nitram Agricultural Research and Advisory Department.) 


Yet another aspect of the synthetic fertiliser industry is presented by Mr. A. B. Bruce (of the Nitram research staff,) who recalls 
some of the combined forms now coming on the market, indicates the gap between a laboratory success and its conversion into a 
commercial proposition, and emphasises the need of research and of beginning, on new lines, a study of balances. 


GREAT interest was aroused by the announcement, made early 
in the year, that Imperial Chemical Industries, in association 
with the British Sulphate of Ammonia Federatioh, had set up 
Nitram Ltd. as a subsidiary company to undertake, inter a/ia, 
research and propaganda work in con- 
nection with the use of chemical fer- 


But the possibilities ahead are almost limitless, and it will be 
one of the principal tasks of Nitram to explore their economi 
application. Starting with ammonia, the production of 
nitric acid by oxidation is (chemically) easy. Again, the 
synthesis of urea fertiliser from ammonia 
and carbon dioxide can be accomplished 








tilisers, or “artificial manures’ as the 
farmer has been accustomed to term 
them. 

The establishment of a _ research 
agency is a new departure but it may 
be regarded as the proper corollary to 
the advisory work which had previously 
been begun by the British Sulphate of 
Ammonia Federation. 

So far as sulphate of ammonia is 
concerned, the scientific as well as the 
practical application of this fertiliser 
has, of course, been the subject of 
scientific attention all over the globe for 
nearly a century, in fact, ever since the 
discoveries of Sir John Lawes, circa 
1840, gave birth to the new era of 
intensive farming. Nevertheless, many 
scientific problems still remain unsolved 
for example, whether this chemical 
does, in fact, invariably promote soil 
acidity. 





Post-War Demand for Nitrogen 
But if 1840 signalised the beginning of 


a new era in agriculture, the cessation of Mr. A. 
the Great War will be recognised as an 

incident with an equally epoch-making development of 
chemical science in relation to agriculture. For from 1912 
onwards the world’s increased need for combined nitrogen 
(equally clamant in war as in peace) have been met by nitro- 
genous fertilisers, of which the fundamental constituent is 


nitrogen fixed from the air by various processes. 

Roughly, the world consumption of nitrogen in the form of 
fertilisers just before the war was 723,000 tons. It is now 
nearly double, or 1,300,000 tons, and practically the whole 
increase comes from what has come to be known as synthetic 
nitrogen. Further, the consumption is increasing at the rate 
of 100,000 tons annually, the significant fact being that 
Oriental countries (such as Japan), with their teeming agricul- 
tural populations, are now alive to the supreme value of 
combined nitrogen as a food producer, and are demanding 
ammonium salts in ever-increasing quantities. 

The main synthetic product now being manufactured in 
prodigious quantities (approaching 7oo tons daily) at the 
Billingham factory is sulphate of ammonia, a form of fertiliser 
which long experience has made familiar to agriculturists 
and which, as it happens, has many virtues special to itself. 
The ammonia is made by the well-known Haber process, the 
direct combination of nitrogen (from the air) and hydrogen 
(from coal). The sulphuric radicle comes from anhydrite, 
an extensive deposit of which, by an almost providential 
accident, was found to lie directly below the Billingham site. 


J 





> 


>. 





In addition to nitrogen, the growing 
plant demands phosphorus and potas- 
sium; these elements the farmer has 
hitherto supplied by suitable individual! 
compounds found in nature in various 
combinations. 

Rocks containing calcium phosphates 
and mineral deposits; probably of anima! 
origin, are being exploited in a number 
of countries. Natural deposits of potas- 
sium salts (sulphates, chlorides, etc.) in 
France and Germany are being drawn 
upon, and, in the background, the Dead 
Sea offers attractive possibilities of ex- 
ploitation. 

Already in Germany the great chemical 

syndicate known as I.G. is supplying 
agriculturists with fertilisers from which 
the inert materials have been extracted 
Thus a synthetic ammonium phosphate 
is finding a market and, last of all, 
‘ nitrophoska ’”’ isa substance containing 
in a readily available form, the trinity of 
essential plant foods, nitrogen, phos- 
phorus, and potash, in varied proportions 
all water soluble and suitable to the 
needs of diverse soils and crops. 
An attractive compound, and one which was being made 
from the air’ in Norway before the war, is calcium nitrate 
substance which has the virtues and none of the serious 
drawbacks, of the sodium salt. 

At present this fertiliser is not being made at Billingham 
but an equally effective substitute has been found in ‘‘Nitro- 
chalk,’’ a mixture of calcium carbonate and ammonium nitrate 
The outstanding value of this compound’ is that both nitric 
and ammoniacal nitrogen are present, each radicle playing a 
useful part at various stages of the growth of economic plants 
At the same time, the presence of calcium carbonate ensures 
that the use of the fertiliser shall not draw in the often limited 
stocks of Ca in the soil 





BrRUCcI 
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Commercial and Chemical Aspects Contrasted 

Before leaving the strictly chemical aspects of the subject, 
it may be of interest to point out that while the purely labor- 
atory or theoretical combination of the radicles enumerated 
offers no particular difficulty, the translation of these pro- 
cesses into commercial and paying propositions offers serious 
problems. The commercialisation of a chemical process ot 
various elements involves, first of all, the designing of a plant 
which shall ensure a continuous delivery at differentiated 
rates of the intermediate and end-products. This, in turn 
necessitates the continuous regulation of the various tribu- 
taries to the main stream, and that regulation cannot be 
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rendered effective until full use has been made of the many 
forms of scientific measuring and recording instruments with 
which recent pure research in chemistry and physics have made 
us familiar. To this catalogue of factory problems may be 
added engineering difficulties, such as handling many yards 
and countless joints of piping carrying such pressure as 
200 atmospheres. 

Abundant reasons will now be apparent why, under modern 
conditions, scientific research is a necessary adjunct to a com- 
mercial propaganda in fertilisers and a further consideration 
may be added. For many years, essential plant foods have 
been studied from an individual point of view. Elaborate 
laboratory and field research has been conducted on the 
assumption that each element has an absolute value indepen- 
dent of the other. Of recent years, however, it has become 
abundantly clear that the relative balance of N.P.K. (at least) 
is of first importance. What in the past was regarded as 
potash starvation may well be the effect of want of nitrogen 
to balance defects in potassium, as well as in other elements 
such as phosphorus, or even calcium. The time is now ripe, 
therefore, for beginning, on new lines, a study of balances, 
and this study has many ramifications, such as the needs of 


various 


soils, and diverse climates. The requirements o 
varied 


crops, are, in mathematical language, dependent 
variables and the possible combinations rapidly mount in 
powers of two. At the same time there are new questions ot 
economic balance that require investigation, for the law of 
diminishing returns is applicable to the use of fertilisers, but 
with the post-war shift of values the critical point at which 
increased costs are not balanced by increased revenue has 
also moved. 

These, and many other problems, it is hoped that the 
scientific members of the staff at the new research laboratories 
and farms of Nitram will attack. They will do so with the 
assurance that their efforts will meet with the sympathy of 
their director, Sir Federick Keeble, F.R.S., who, at the outset, 
has laid down the salutary rule that the truth and nothing 
but the truth must be declared ; for, in the past, the com- 
mercial outlook in scientific truth has perhaps been too 
economic. This wedding of scientific research and big business 
is largely due to the inspiration of Sir Alfred Mond, whose 
enlightened outlook on the new problems of the age has 
deservedly won him a commanding position in the industrial 
world. 





Conditions in the Heavy Chemical Industry in 1927 
By P. Parrish, A.I.C., M.I.Chem.E. 


After reviewing the conditions in detail, Mr. Parrish, whose prediction of last year has been fully justified by the improved 
position of the heavy chemical industry, now considers it certain that the year 1928 may be approached with confidence and hope. 


IF 1926 was the age of big businesses, 1927 would appear to 
be the year signalising a definite forward policy. Industrial 
peace and an enlightened labour programme, co-ordinated 
chemical research, an appreciation 


It is a significant sign of the times that the importance of 
the utilisation of our coal resources should be recognised in 
the way indicated. Much has been said and written during 

the year about the production of oil fuel 





of the importance of chemistry in : 
relation to Empire trade, the recog- 


nition that the scientific utilisation 
of coal comes within the domain of 
the heavy chemical industry, and 


the extension of the works at Billingham, 
may be said to constitute the principal 
planks in the forward movement. No 
one will doubt its comprehensive 
character, or suggest that it lacks vision. 

It isa truism that the future of our 
Empire is the future of Empire trade. 
It is interesting to note that our 
industries as a whole are beginning to 
translate it into timely action; not the 
least significant sign is that the heavy 
chemical industry of this country, led 
by the I.C.I., is preparing a united 
front throughout the Empire to com- 
petitors of other nations. 

There is an unlimited field for the 
expansion of our Empire trade. In 
1913 our Imperial trade was 25 per cent. 
(imports), and 36 per cent. (exports), 
of our total world trade. Clearly, an 
improvement is possible on these figures 
and any step whichseeks to develop the 
extension of such trade cannot but be sound. 


Scientific Utilisation of Coal and the Heavy Chemical 
Industry 

Few doubt that the scientific utilisation of our coal resources 
comes within the domain of the heavy chemical industry. 
The carbonisation of coal, whether by high or low-temperature 
methods is a chemical operation such as is encountered in 
the industry in question. But where the hydrogenation of 
coal is concerned, added support is lent to the foregoing 
classification. Failing the availability of hydrogen at a low 
price, hydrogenation processes(1) are economically impossible 
The production of cheap hydrogen is an integral step in the 
manufacture of synthetic ammonia, which has always been 
included in the heavy chemical industry. Further, it is 
known that the Bergius process of hydrogenation involves 
the same class of technique as forms the basis of synthetic 
ammonia manufacture. 





(1) THE CHEMICAL AGE, Vol. 16, pp. 132, 134, 159. 





Mr. P. PARRISH. 


from coal. Whether low-temperature 
carbonisation and the Fischer process 
are likely to meet requirements remains 
to be seen. Dr. Bergius apparently 
places implicit trust in the process of 
the hydrogenation of coal(2) as a solu- 
tion of the problem. 


Important Extensions at Billingham 

The announcement that two further 
units,(3) each with a capacity of 50,000 
tons of nitrogen per year is a signal 
evidence of confidence. Each unit will 
produce 165 tons of ammonia per day, 
together with subsidiary plant to con- 
vert this ammonia into ammonium 
sulphate, ammonium nitrate, nitro- 
chalk, ammonium bicarbonate, and 
other products. 

It is hoped to complete the programme 
by 1930, when the total output at 
Billingham will be equivalent to 2,100 
tons of sulphate per day, or over 750,000 
tons per year. : 

These preliminary observations are 
warranted when it is recalled that the 
operations of the I.C.I. largely affect 
the heavy chemical industry of Great Britain. 





Synthetic Ammonia 

Although much useful work has been undertaken during 
1927, no technical development of outstanding importance 
can be reported. The manufacture of synthetic ammonia 
at the Oppau and Merseburg works is the subject of an interest- 
ing article(4). The layout of the plant is indicated, the 
lungs of the process—the great gasworks—are described,fthe 
preparation of the gases for reaction is outlined, and the sul- 
phatising of the ammonia is treated in some detail. The 
Oppau and Merseburg works have an annual productive 
capacity of 100,000 tons and 400,000 
respectively. 

In the water-gas method of preparing gases for the ammonia 


5 of 
synthesis, it is usual to remove carbon dioxide by scrubbing 


tons of nitrogen 


(2) Toe CuEemicat AGE, Vol. 16, p. 138. 
(3) Ibid., Vol. 17, p. 510. 
(4) Ibid., Vol. 16, p. 330. 


Vol. 7, p. 480. 
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the compressed gases with water. With a view to recovering 


carbon dioxide of a greater degree of purity H. ]. Krase and 
I ; t 


H. C. Wetherington(5), scrub the gases with ammonia, to 
which ammonium nitrate has been added, to assist regenera- 
tio1 The effect of ammonium nitrate is to increase the 


vapour pressure of CQ, preferentially. 
E. E. Arnold(6) burns blast furnace gases 1n air to convert 
the carbon monoxide and hydrogen to carbon dioxide and 


water, thus increasing the nitrogen content. The gas mixture 
is then compressed and purified by passing through ammoniated 
bring 

4 yood deal of work has been done on the subject of 


atalysts and apparatus, but reference to this matter will 
ioubtless appear else where in this issue. 

\ process by which ammonia is synthesised at atmospheric 
pressure is described by la Soc. d’Etudes Minicres et Indus- 
trielles(7 The catalyst consists of iron, nickel, cobalt, or 
tungsten, or mixtures of these metals, together with 40 per cent 
of lithium nitride, or amide. This is effective at 550/600° ¢ 

Interest will doubtless be evinced in the low-pressure 


process of Carrara(8). Its chief features are: (1) estimated 


working pressure, 150 atmospheres; (2) greater simplicity 
with the individual parts of the apparatus; (3) longer life 
of the apparatus ; (4) production of a 20/25 per cent. ammonia 
solution ; (5) a higher yield and permanence of the catalyst ; 
and (6) suitability for small preduction. An experimental 


plant has been erected to test the process. The results will be 
awaited with keen interest. 

Lt.-Col. G. P. Pollitt(g) made a notable contribution on 
“The Development of the Synthetic Nitrogen Industry 
As an antidote to pessimism, and as evidence of what this 
country can do under real scientific leadership and control, 
this article is probably unique. 

One of the principal problems of the industry is the adapta- 
tion of its products to e) xisting markets and the creation of 
fresh outlets for increasing supply. It is to this aspect rather 
than to process modifications that attention has been chiefly 
directed. In this connection the following table(10), showing 
the consumption of nitrogenous fertilisers in various countries, 
is based on information published by the Economic and 


Financial Section of the League of Nations :— 


Lbs. per acre per year. 
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A recent development which may materially increase the 
consumption of nitrogenous fertilisers is the new system of 
intensive grassland culture. That there is room for develop- 
ment of sales is evident when the figures of the above table, 





(5) Ind. Eng. Chem. 1927, Vol. 19, p. 208. 
(6) U.S.P. 1,611,401. 

(7) E.P. 253,540. 
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relating to England, South Africa, Canada, Australia, and 
New Zealand, are contrasted with those of the Netherlands 

Brief reference to the untimely death of Dr. Luigi Casale 
must be made. He had won a high and honourable place 
among the chemists of the world, especially in the tield of 
synthetic ammonia. His loss is deeply mourned. 


Sulphuric Acid 

While the world’s production of sulphuric acid is apparently 
increasing, that of Great britain is declining. Thus the period 
of extreme perplexity(11), to which reference was made last 
year, continues. The success of the sulphuric acid industry is 
indissolubly bound up with the calcium superphosphate and 
by-product ammonia industries, which absorb 70 to 75 per cent. 
of the total production of acid. The reason for many 
markets is known, but it is feared that the inevitability ot 
modern tendencies must be accepted. It was hoped that a 
demand for strong acid would result from the dev elopment ot 
the artificial silk industry (viscose process), but so far the etfect 
is scarcely perceptible. 

Fortunately, pyrolytic processes for the production of 
phosphoric acid are not without their difficulties. Electricity 
must be available at less than one-tenth of a penny per unit, 
if an electric furnace (simple crucible or shaft type) is to be 
pecuniarily successful. While an electric furnace is operating 
at Piesteritz, and is reported to be producing 70 tons of phos- 
phorus daily, it is felt that will 


closed 


economic considerations 
militate against the adoption of the process in this country, 
at least, for some time vet. 

Much can be said about technique, but space only allows 
of brief reference. The economic condition of the industry 
is reflected in the nature and extent of the technical progress 
made. Two features are outstanding: (1) the increasing 
attention that is being devoted to the liquid phase in the oxida- 
tion of sulphur dioxide by the chamber process, and (2) sources 
of sulphur dioxide hitherto regarded as uneconomic are being 
successfully explored. 

The Gaillard turbo-disperser still commands attention, 
and has been largely adopted on the Continent and in the 
British colonies. Interesting details concerning the Mills- 
Packard plant and Schmiedel box have been furnished during 
the year. Other processes (those of C. W. Fielding, Y. le 
Monies de Sagazan, and H. Petersen) have been proposed in 
1927. These, without exception, aim at intensive production 
and provide for intimate contact between SO, and nitrosy]- 
sulphuric acid, and for additional cooling to remove the heat 
of reaction. 

Dr. Baily’s report(12). on alkali works, embodies the results 
of further work on the water scrubbing of Gay Lussac tower 
exits. The conclusions reached are: (1) that the efficiency 
of the water scrubber as regards absorption of SO,, and 
recovery of nitrogen oxides was highest when the total acidity 
of the entering gases was low, and (2) that efficient working 
depends on the maintenance of such a water feed as yields 
an effluent acid having a specific gravity not exceeding &° Tw. 


By-Product Ammonia 

No chemical industry is faced with bigger problems than 
the by-product ammonia industry. Attention has been 
devoted to new methods for recovering ammonia, with a view 
to cheapening costs of production. No single process is likely 
to meet the necessities of the case. It is wrong in principle 
to have a large number of small works producing comparatively 
small quantities of sulphate. Central works should be estab- 
lished and their location should be judiciously selected, with 
due regard to transit charges and markets. 

The utilisation of anhydrite in lieu of sulphuric acid is only 
possible on a fairly large scale, as the process needs efficient 
plant, skilled operatives, and careful chemical supervision. 
Where the size of the installation does not justify the foregoing, 
then it is desirable to continue the use of sulphuric acid. 

Patent literature reveals that coke oven works are devoting 
attention to the utilisation of the cheaper radicle. The 
pronouncement of Prof. Connerade, of the Mons School of 
Mines, must not be lost to view. Speaking at the Belgian 
Gas Association Jubilee meeting this year, he said: ‘‘ You 
must recover your own en el and avoid sulphuric acid 





11) THE CHEMICAL AGE, Vol. 16, p. 
12) Ibid., Vol. 16, pp. 589, poo yb ‘aaTd, 17, Pp. 75 
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altogether, say, by transtorming ammonia into urea, or by 
saturating it with phosphoric acid.’ This same idea has 
already received careful consideration in this country. The 


N.P.IN. process of Mr. Pease bears witness to this. 

Meanwhile, the prospects the by-product ammonia 
industrv are not rosy. Prices are likely to decline still further, 
until an equilibrium is reached. This may, and conceivably 
will, involve a limitation in the production of syntheti 


ot 


am- 
monia, but it should have the advantage of stablising prices, 
Effluent Problem 

Considerable work has been done in this connection, but a 
simple and inexpensive process has not vet been evolved. 
It is feared that the removal of phenols from gas liquor by 
benzene, or from effluent liquor by meansoft benzene or activated 
arbon, is not likely to prove satisfactory. 


Superphosphate Industry 

Signs are notwanting that the superphosphate manufacturers 
of this country are equipping themselves in the hope of 
recovering lost markets. Although somewhat belated, the 
recognition that mass production is all-important is re-assuring. 
lhe International Superphosphate Association(13) has been 
organised to defend itself from the competition of rival fer- 
tilisers, in the hope of solving its problem of regional over- 
production by stimulating an improved demand _ for 
products. An experimental station has been opened at Ham- 
burg, as well as a bureau for the exchange of manufacturing 
information, etc. 

When di-ammonium phosphate is assuming so much im- 
portance by reason of its manufacture by the Liljenroth 
process(14), it is interesting to observe that pure di-ammonium 
phosphate is not as simply produced from strong acid as the 
mono salt. In passing ammonia into concentrated phosphoric 
acid, the heat of reaction is such that the solution will no longer 
take up ammonia when a point is reached mid-way between 
the mono and di-ammonium phosphates. Apparently, if the 
solution is cooled at this point, the whole mass solidifies, which 
prevents the absorption of sufficient ammonia to convert the 
product completely to the di-salt. 

The European rights of the Liljenroth process(15) have 


its 


by the Badische Anilin und 
which has erected large plant on the E!be, Germany. 
Alkali Industry 
Phe strength of the alkali industry is generally recognised 
That the recent amalgamation has proved an advantage to 
the public is revealed by the reduction of prices for so 


been acquired So | 





sh 
and caustic soda. 

An interesting article, bearing on British export trade in 
caustic soda, shows that large shipments mav be sined 
to include three well-detined groups ot markets, sac! eing 
of almost exactly similar proportions. Thus of the whole oi 
our Overseas trade in caustic soda, European countries tak 
22 per cent., slightly more than the combined countries of 
South America, which demand 21 per cent., and just less than 


the countries of the Far East, including Japan und China, which 
take another 23 per cent. of the whole. 
Summary 
The prediction of last year has been fulfilled. The uN 
chemical industry has improved its position, despite the some- 
what unsatisfactory state of the sulphuric acid and by 
ammonia sections. 


product 


The scientific utilisation of our coal resources ma\ on- 
ceivably consolidate its position stillfurther. If the formidable 
quantities of domestic fuel used to-day could be replaced 


with a gaseous medium or a solid smokeless product, an 
increasing demand for sulphuric acid would inevitably follow, 
as additional quantities of ammonia would be produced by 
either process. 

The coal industry can only increase its sales by the dis- 
placement of imported oil. Pulverised fuel for ships and for 
other installations where oil is used at present is the direction 
in which its salvation is to be expected. 

The latest chemical trade returns are distinctly encouraging. 
The industry is steadily recovering control of the principal 
sections of the chemical export trade—an indication that 
the sound policy, which is the subject of earlier reference 
in this review, is bearing fruit. 

That 1928 can be approached with confidence and hoy 
appears certain. 





Chemical Inventions of the Year 
By Our Patents Correspondent 


The following carefully compiled review of chemical patents during the year indicates generally the trend of research and 


invention, and bears testimony to the great activity in invention that distingwtshes the chemical industry. 


It will surprise inany 


readers to learn that about 75 per cent. of British chemical patents are held abroad, mostly in Germany, Switzerland, and Frai 


rHE activity of invention in a trade or industry, is a fairly 
good reflection of the industrial development and efficiency 
of the industry, and in these days of the universal application 
of scientific principles to industry, the patent specifications 
form the latest and most up-to-date record of present practice 
as well as an indication of the trend of development. Judged 
by these standards the chemical industry may be regarded as 
one of the most progressive of all, and there is no branch of 
it in which improvement has not been evident. Possibly 
the most remarkable development has been in the number of 
applications for patents by the [. G. Farbenindustrie Akt.-Ges., 
which this year is about double that of 1926, and now amounts 
to an average of about two every day. It is of interest to 
note that about three-quarters of British chemical patents 
are held abroad, mostly in Germany, Switzerland and 
France, while taking the field of invention over all industries, 
about 20 per cent. of British patents come from Germany, 
6-3 per cent. from France, 2-4 per cent. from Switzerland, 
20 per cent. from the United States—which provides relatively 
few chemical inventions—and 4-6 per cent. from the British 
Empire. A brief notice of a few of the inventions of the year 
follows, but the survey is, of course, in no way exhaustive or 
complete. The numbers in parentheses those of the 
British specifications concerned. 


are 


Synthesis of Methyl Alcohol 


Invention has again been very active in the synthesis of 
methyl and higher alcohols and other organic compounds 
from carbon monoxide, carbon dioxide, and hydrogen, and 


the conditions and catalysts necessary for the production of 
such compounds have been further studied. Thus in regard 
to the synthesis of methanol itself a process has been devised 
(266,405) for the use of gases containing a large proportion of 
inert gases, which are available cheaply and in large quantity 
by distilling bituminous coal or by cracking. The hydro- 
carbons are partly oxidised by a restricted combustion to 
obtain carbon monoxide and hydrogen, sulphur compounds 
are removed, and during the synthesis part of the gas is con- 
tinuously removed and replaced by fresh gas to maintain a 
constant composition. The excess of heat is absorbed, a 
higher yield is obtained. 

Apart from improvements in the plant, most of the inven- 
tions in this field relate to new catalysts which give advan- 
tageous conditions of working. Amongst others may be 
noted (262,494) zinc oxide, which renders an excess of hydrogen 
unnecessary and enables water gas to be used ; mixtures of 
strontium and lead oxide, zinc and bismuth oxide (265,048) ; 
mixtures of oxides of zinc, magnesium, cadmium, chromium, 
vanadium or tungsten with oxides of copper, silver, iron, 
nickel, cobalt, and a halide of zinc, magnesium, chromium, 
or copper (271,840); for example, a mixture of zine and 
chromium oxides and zinc chloride (272,864). Basic zin 
chromate has also been used (275,345), and formates of metals 
giving irreducible oxides, supported on pumice, asbestos 
charcoal (274,492). 

An interesting process for the production of keten and its 
subsequent use for the direct production of acetic acid or 
anhydride (262,364) is that in which a mixture of hydrogen 
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and carbon monoxide is heated to 200 C. at a pressure 
ot 200 atmospheres in the presence of catalysts such as are 
employed for methanol synthesis, e.g., zinc oxide, 


— 300 


oxide, copper or zinc chromate, zinc aluminate, potassium 
zincate, etc. in a somewhat similar process (262,832) acetic 
cid is obtained from equimolecular proportions of hydrogen 


and carbon monoxide by employing catalysts which are, or 
are capable of forming, acetates which decompose with for- 
acid between 200° C. and 300° C., and at a 
If such catalysts are capable 
{f combining hydrogen and carbon monoxide they are used 
alone, but if not, they are associated with catalysts such as are 
used for methanol synthesis. The catalysts which are em- 
ployed include copper oxide, tin oxide, lead oxide, copper 

etate, aluminium methylate, and tin methylate. Another 
invention of this class (265,890) employs water gas containing 
40 per cent. of carbon monoxide, which is treated under pres- 
sure with alcohols in presence of a metal alcoholate to obtain 
alkyl formates. The process is continued till the carbon 
monoxide content falls to 20 per cent., and the residual gases 
are then passed over another catalyst to obtain methanol 
Suitable conditions attending the reaction between oxides of 
carbon and hydrogen may result in the production of hydro- 
carbons (271,452) if a catalyst of iron, nickel, cobalt, or 
nolybdenum obtained by the decomposition of the vapour 
of their carbonyls is used, while if the proportion of carbon 
dioxide in a mixture of carbon monoxide and hydrogen is less 
than 3 per cent. the production of higher alcohols is favoured 
275,284). 


mation of aceti 
pressure of 50-150 atmospheres. 


Synthesis of Ammonia 

No very great departures from the generally known prin- 
ciples of established processes for the synthesis of ammonia 
have been noted, and most inventions are concerned with 
improvements in the efficiency of the plant, especially in 
relation to the heat economy in the Claude process, or with 
new catalysts. Several are based on pure iron obtained from 
iron carbenyl, and in one case (267,554) the iron is mixed with 
a small proportion of alumina, magnesia, or zirconia, and a 
trace of potassium nitrate, melted in oxygen, and the product 
reduced with hydrogen to obtain the catalyst. In connection 
with the preparation of pure iron, a new process of interest 
269,677) is that in which iron carbonyl is passed into a heated 
at some distance from its hot walls, and decomposed 
preferably at 250°-300° C., but not above 400° C., to prevent 
recombination. It may also be of interest to note that iron 

irbide forms an efficient catalyst when employed below 
and that its efficiency improves after a period of use 
271,482). 

In the production of hydrogen for ammonia synthesis by 
decomposition of hydrocarbons (274,610), a purer gas is 
obtained if a pressure below atmospheric and a temperature 
above 1,000° C. is employed, together with an excess of steam, 

g., a mixture of methane, oxygen and steam may be heated 
to 1,100°-1,300° C., and the products used for the synthesis 
of ammonia or alcohol 
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Fertilisers 


Inventions in chemical fertilisers have been numerous, both 
in the plant for manufacture and in the processes concerned. 
hus, in one case (264,867) raw phosphate is treated with 
sulphuric acid, and the mixture of mono-calcium phosphate 
ind calcium sulphate suspended in water and treated with 
immonium carbonate. Di- or tri-calcium phosphate and 
calcium carbonate are precipitated and ammonium sulphate 
remains in solution and may be recovered. Several patents 
relate to the economical production of urea crystals,.such as 
by spraying a 50-90 per cent. solution into a tower 20 metres 
high, against an ascending current of gas, to obtain a crystal 
pulp which when dried yields a mass of needle-shaped crystals 
266,378). The difficulties associated with the caking of 
artificial fertilisers have also been further investigated. Asan 
example of a non-caking mixed fertiliser may be mentioned a 
mixture of ammonium nitrate and precipitated di-calcium 
phosphate, which contains 40 per cent. phosphoric acid in 
available form. Potassium salts may also be added to make 
a complete fertiliser (260,235) nt 

Another invention (262,017) obtains a homogeneous phos- 
phate-sulphur fertiliser by heating waste material containing 
sulphur and condensing the vapour in a vessel containing 
powdered phosphate A novel for obtaining am- 


pre cess 


copper 


monium sulphate (262,320) involves the treatment of dis- 
tillation gases to remove ammonia, sulphuretted hydrogen, 
carbon dioxide, and hydrogen cyanide, followed by scrubbing 
with aqueous ammonia. The liquor is directly treated with 
calcium sulphate to obtain ammonium sulphate. A process 
has been patented (262,833) for treating natural phosphates 
containing substantial amounts of iron or aluminium to obtain 
a mixture of substantially neutral water-soluble phosphates 
of the type K,HPO,, and neutral phosphates insoluble in 
water but soluble in citric acid or ammonium citrate of the 
type CakPO,. Fewer inventions relating to calcium nitrate 
have been noted. 
Dyes and Dyeing 


An unusually large number of patents relating to the manu- 
facture of organic dyestuffs and to dyeing processes have been 
applied for or granted during the past year. The activity in 
this direction has not been confined to one class of dyestuffs, 
though the tendency is decidedly towards the production of 
fast dyestuffs for the ordinary textile fibres, and dyestuffs 
particularly applicable to special fibres such as viscose silk 
and cellulose ester silk. Amongst the azo dyes those derived 
from 1-phenyl-5-pyrazolone or acetoacetic arylides continue 
to attract much attention ; they are usually yellow to orange 
acid or mordant dyestuffs for wool, those pyrazolones from 
amino-3-carboxy-4-oxydiphenylsulphide being particularly in- 
teresting, as the groups conferring mordant dyeing properties 
are remote from the chromophore group (272,024). Another 
interesting class of dyestuffs for viscose and other regenerated 
cellulose artificial silks is derived from 2-amino-8-naphthol- 
6-sulphonic acid or its ureas or thioureas or similar derivatives 
containing two molecules of the acid, united through the 
amino groups by -CH,.CH,-, -CO.CO-, etc. Such dye- 
stuffs should have less substantive properties than those 
derived from the corresponding 2-amino-5-naphthol-7-sul- 
phonic acid, and in fact are stated to yield level shades on 
viscose silk, which, as is known, have such a great affinity 
for many substantive dyes that the dyestuffs are taken up too 
quickly and therefore unevenly (270,446, 270,883, and 277,756). 

Amongst the azo dyestuffs suitable for production on the 
fibre colours), those derived from 2: 3-oxynaphthoic 
arylides and certain acetoacetic arylides (Naphthol AS and 
various marks thereof) continue to hold first place, a large 
number of new combinations yielding red to black shades 
being described, also modified methods of applying them 
(262,537, 262,987, 274,128, 275,147, 275,613, 279,146). The 
application of ice colours in conjunction with sulphur dyes 
to obtain mixed shades has also been described (266,387) ; 
also the use of oxynaphtho-carbazoles as coupling components 
for use in ice colour processes, red to brown and black shades 
being obtainable (275,326). 

A considerable number of azo dyes suitable for application 
to cellulose ester silks have again been described ; they are 
usually of acidic character but not strongly so, such character 
being conferred, for instance, by the presence of nitro groups 
and not more than one sulphonic group, carboxylic groups, 
sulphonamide groups, or sulphamic acid groups (265,767, 
266,940, 267,695, 270,351, 270,352, 270,428, 275,230, 275,307, 
275,373). Other dyestuffs which have been proposed for cellu- 
lose esters may conveniently be mentioned here, though in some 
cases the production of the dyestuffs themselves may not be 
claimed as new : azo dyes containing dioxyalkylamino groups 
(269,934 and 274,823), nitroacridines (275,752), oxyalkyl- 
amino-anthraquinones (275,636), and _ 1: 4-diamino-2-alk- 
oxvanthraquinones (272,482) and other aminoanthraquinone 
derivatives, esters of leuco vat dyes (274,094). Various modi- 
fications in the methods of obtaining suspensions of insoluble 
dves for dyeing cellulose esters and the dyeing of such esters 
with the aid of mordants are also proposed (273,692 and 
273,693). 

Unabated interest in the vat dyestuffs continues, parti- 
cularly in those of the anthracene series, both as regards new 
dyestufis and the better production of old dyestuffs. A new 
synthesis of Jade green from Bz2-nitrobenzanthrone (made 
by nitrating benzanthrone under particular conditions) by 
exchanging the nitro group for methoxy, and fusing with 
caustic alkali, has been published (278,651). A general method 
for the production of dibenzanthrone and its substitution 
products consists in alkali fusion of 2: 2}-dibenzanthronyls, 
which can be obtained by oxidising benzanthrones under 
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suitable conditions (262,819 and 263,861). Halogen dibenz- 
anthrones are described in other inventions (263,826 and 
262,774). A number of inventions relate to vat dyestuffs of 
the thioindigoid series (262,457, 266,382, 267,177, 271,906, 
and 274,527). 

In connection with the soluble ester derivatives of leuco vat 
dyes now on the market under the name of “ Soledon ”’ 
colours (Scottish Dyes, Ltd.) and ‘‘ Indigosols ’’ (Durand and 
Huguenin), a number of modified methods for their manu- 
facture have been described in addition to the new methods 
of applying them previously mentioned (263,898, 267,952, 
271,533, 274,156, 277,398, and 278,399). The use of these 
interesting products will probably increase and they will 
prove a useful addition to the range of fast dyestuffs. 


Treating Coal 


A large number of patents Mave been taken out in this 
branch of the industry, and there is fo doubt that this 
activity is likely to continue, in view of the industrial import- 
ance of the subject and its undeveloped state. Most of the 
inventions relating to the production of oil from coal are con- 
cerned with the working conditions and of the plant involved, 
and are hardly suitable for reference in a brief review of this 
kind. Amongst others may be noted one (277,419) in which 
coal is ground in oil, and heated to 400° to 500° C, at a pressure 
of 100 to 600 lb, per square inch, to obtain light hydrocarbons, 
another (277,293) in which coal is extracted with pyridine 
under pressure and then carbonised to obtain a voluminous 
carbonaceous residue, another (278,577) in which the latent 
heat of steam used for the steam distillation of coal is subse- 
quently made use of for raising clean steam. 

A novel departure is made in an invention (267,359) accord- 
ing to which benzol and other aromatic hydrocarbons are 
obtained by treating bituminous coal with hydrogen at a 
high temperature and pressure in a rapidly alternating mag- 
netic field, while another inventor oxidises coal by treating 
it with an alkaline solution of alkali manganate or perman- 
ganate. Brown coal, lignite, or bituminous coal may be 
thus treated, yielding various products, chiefly mellitic acid 
(268,006). A process of interest in the destructive hydrogena- 
tion of coal, oil, tar, bitumen, etc., employs as catalysts 
elements of the third and fourth groups, and the products are 
heated with cobalt, molybdenum, or tungsten, yielding 90 per 
cent. benzene (273,712). Tars, mineral oils, etc., can also be 
converted into low boiling oils if treated with steam in the 
presence of activated hydrogenating catalysts at a tempera- 
ture above that necessary for the formation of hydrogenated 
compounds, 268,774 ; while another process(277,394) for obtain- 
ing lower aromatic hydrocarbons from polynuclear hydro- 
carbons, phenols, tar fractions, etc., treats the vapour, mixed 
with a large proportion of water vapour, with catalysts having 
hydrating and dehydrating properties. In this way, benzene 
is obtained by treating polynuclear hydrocarbons with nickel, 
cobalt, iron or copper. One of the difficulties encountered 
in the destructive hydrogenation of carbonaceous materials is 
the deposit of carbon in the apparatus, and it has been dis- 
covered that this can be prevented (275,662—3—4 and 275,670) 
by lining the apparatus with alloy containing cobalt, molyb- 
denum, tungsten, vanadium, manganese or nickel, and 
boron, arsenic, antimony, silicon, bismuth, phosphorus, or 
sulphur. The lining also has catalytic properties. 


Treating Hydrocarbons 


Processes somewhat analogous to those employed for 
treating coal, tars, etc., are also employed for treating gaseous 
and other hydrocarbons to obtain low boiling compounds, and 
also various oxidised compounds. Gaseous olefines can be 
polymerised by heating to 300°-500° C. in the presence of 
suitable catalysts (261,393), and the products then dehydro- 
genated at 55° C. under pressure in the presence of catalysts 
such as molybdenum, tungsten, copper, zinc oxide, active 
charcoal, or silica, to obtain compounds such as benzene. In 
this connection, some new dehydrogenation catalysts (262,120) 
may be noted, viz., sulphides of zinc, nickel, cobalt, iron, 
aluminium, cadmium, calcium, magnesium; these are, how- 
ever, more particularly applicable to such reactions as the 
production of isobutylaldehyde from isobutyl alcohol. Methane 
is the starting-point in another invention (264,827) according 


to which the gas is passed under pressure and at 700°-1000° C, 


over alkaline earth metal salts, or salts, oxides, hydroxides of 
magnesium or beryllium, or compounds of selenium, tellurium 
or thallium, or active or charcoal, the gases being 
removed quickly from the reaction zone. Acetylene is the 
main product at high temperatures, and ethylene at lower 
temperatures, 

Methane can also be converted into hydrogen, carbon 
monoxide, and acetylene, and ethane into ethylene by heating 
to goo® C. and passing through a flame zone in a quartz tube 
at 1000° C. (265,234). Again, methane containing 
hydrogen may be passed through an electric arc, and the acety- 
lene formed absorbed by active charcoal, the residual gases 
being then heated to r100° C. by preheating followed by 
partial combustion. The hot gases are then passed over a 
nickel-alumina catalyst to obtain a mixture of hydrogen and 
carbon oxides which can be used for the synthesis of methanol 
(269,547). According to another invention (273,832), olefin 
hydrocarbons are treated with ozonised air to obtain substi- 
tutes for turpentine, drying oils, and resins. 


silica 


some 


Some Organic Compounds 

A good deal of attention is being paid to the synthesis ot 
various organic compounds, particularly those containing 
oxygen, from their elements or from simpler compounds, in 
addition to the well known synthesis of methanol and other 
compounds already referred to. Thus the oxidation of hydro- 
carbons is illustrated by an invention (263,201) which employs 
as catalysts the oxides of metals of the fifth, sixth, or higher 
groups, such as those of vanadium, molybdenum, tungsten, 
chromium, uranium. A convenient method of applying this 
invention in the case of toluene is by spraying a colloidal 
solution of vanadium oxide in toluene into air, and heating 
it to 200°-300° C. The products include benzaldehyde and 
benzoic acid, which are condensed out. A similar treatment 
applied to benzene yields maleic anhydride, while naphthalene 
yields phthalic anhydride. In this connection it is of interest 
to note (272,557) that in the catalytic oxidation of organi 
compounds in a gaseous state the products are obtained in 
a purer condition if before separation they are brought into 
contact with pumice, silica gel, or active carbon. 

Another oxidation process which in this case employs 
electrolysis (265,272) and is applicable to anthracene, toluene, 
m-xylene, naphthalene, etc., uses a special catalyst made from 
Swedish cerite ore by boiling with concentrated sulphuric 
acid, adding water, decanting, precipitating by caustic soda 
or oxalic acid. The red catalytic substance obtained contains 
a rare element similar to didymium. An interesting process 
for obtaining aliphatic and cyclic primary amines (265,960) is 
that in which hydrogen and ammonia react on the corre- 
sponding aldehyde or ketone or their ammonia compounds in 
the vapour phase, and in the presence of a hydrogenation 
catalyst such as nickel. A dehydration catalyst such as 
aluminium phosphate or alumina may also be present. Cyclo- 
hexanone may thus be converted into cyclohexylamine, 
n-butylaldehyde into »-butylamine, acetone into isopropyl- 
amine, etc. 

The production of aldehydes from carboxylic acids is illus- 
trated by a process (267,925) according to which the acid 
vapour is treated with carbon monoxide at 200° C. to 500° C. 
in the presence of a hydrogenation catalyst such as iron, or 
chromium and iron, and in another new process (272,155) 
formaldehyde is directly obtained from carbon monoxide and 
steam at a temperature of 340° C. and a pressure of 450 atmo- 
spheres in the presence of a metal of the magnesium or zinc 
group, manganese, tin, antimony, or magnesium antimonate. 
Acetaldehyde has also been obtained (200,305) by a reaction 
between acetylene and water in the presence of a mercury 
compound such as the sulphate, and a solvent for acetylene 
such as a mono- or poly-hydric alcohol, phenols, carboxyl 
acids, and ketones, acetal, or an ester. The vapour is fra 
tionally condensed to obtain the acetaldehyde, the alcohol 
being returned. Several processes have been patented fo1 
the production of acetic anhydride from acetic acid, notably 
one in which acetic acid vapour is heated to 800° C. with 
aluminium phosphate as a catalyst, in a chamber of copper 
(272,923 and 272,951), and another (279,916) which makes 
use of the fact that acetic acid vapour which has been heated 
above dissociation point may be cooled to condense out acetic 
anhydride if the temperature is not lowered sufficiently to 
condense the water vapou-, 
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Catalysts (272,555): also iron catalysts from iron carbonyl nickel 
reasing use of catalysts in chemical processes tungsten; and other oxides. 
- f the most outstanding developments 1n recent General 

\ tion to those already referred to, one or two In the rubber industry the interest shown a few years ag¢ 

t veneral interest may be noted her Thus a method in synthetic rubber has almost disappeared, and attention is 

‘ reventing ss and increasing the activity of catalysts now principally directed to the direct use of rubber latex for 

wi re volatile (262,475) consists of absorbing the vapour manufacturing purposes, particularly for impregnating fabrics 








br tiv irbon, pumi or silica. a mass of which 1s pl iced 
( t rs ! catalvst while the stream of gases is 

. : This m } ie reve! l { 
< s ersed his may be used to prevent loss ot 
cuprous chloride in the Deacon chlorine process Another 
met h should be of wide application (263.758) 1s one 


exhaustion of a catalyst It consists 
ince which will disintegrate by absorption 
and thus indicate the fact that the catalyst 
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ss the presence of dust in the gases, or by an increased 
resist to the flow of the gases. Thus a mixture of metal 
oxides th lime will disintegrate, due to the absorption of 
wat the lime 

Anot nvention (274,904) applicable to many gaseous 
reactions, such as hydrogenation, synthesis of methanol and 

monia, etc., employs the catalyst in a form so finely divided 
> t r ] + 


ites and remains in suspension in the gases, and 
after the reaction. Much has been done in the 
various catalysts in forms that show increased 

tivity, e.g., in the production of trivalent chromium com- 
pounds tor the synthesis of methanol, or production of hydrogen 
f monoxide and and for dehydrogenation 








steam 


Plant for curing and otherwise treating rubber is represented 
I entions, as well as processes for regenerating and 
Greatly increased activity has been 
the study of compounds for accelerating vulcani 
and ageing of vulcanised 


a few 1n 
rubber 


recovering waste 
evident 1n 


sation and improving the strength 


rubber considerable number of these inventions originating 
in the lnited States Among a wide varietv of vulcanisation 
accelerators may be noted several condensation products ot 
aldehydes with amines and substituted acroleins, products 


trom salts of xanthic acids and sulphur chlorides, mercapto- 
aryl-thiazoles, saits of acetic, butylic, valeric, palmitic, ete 
ditolylguanidine thiosulphite, and sulphides off thio- 
phenols [he commoner chemical products of commerce 
are represented by fewer patents than usual, with the exception, 
perhaps, of sulphuric acid—these mainly from the Continent. 
Some applications of the principle of distilling and heating by 
means of molten metals have been noticed particularly by the 
use of submerged flame burners. The pigment and colour indus- 
try is represented mainly by inventions relating to titanium 
pigments, blanc-tixe, lithopone, and iron oxide, in addition, 
of course, to the large class of organic dyestuft products 


acids 





Activities of British Chemical Manufacturers 
International and Domestic Problems 





E past year has brought with it many new interests and suf- 
ently diversified problems to keep the various activities of the 
Association of British Chemical Manufacturers adequately en- 
gaged. Atthesame time, everyone will admit that the progress 
made during the vear in chemical industry, if not entirely suc- 
cessful in compensating for 1926, has been sufficiently successive 
to justify a hopeful attitude towards the future. The work of 
the Association, therefore, in supplementing the work of the 
individual manufacturer by combined deliberations and negoti- 
is particularly justified, and the following brief indi- 
cation of some of the more important items of interest will bs 
recognised as essentially Association matter. 

The 1927 edition of the Official Directory of the Association 
was published in the early months of the year, and has obtained 
its customary good reception at home and abroad. The modi- 
fication in lay-out and the entire revision of the copy has been 
amplv justified, and an authoritative and up-to-date directory 
of British manufacturers has thereby been made available 





ations 


International Conversations 
The Association and chemical industry at large has beer 
ivoured during the whole of the international negotiations 
that have occupied such an important position in the history 
vear by adequate and able representation. These 
meetings of representatives of the Federation 
1: Industries and corresponding bodies on the Continent, 
as well as the League of Nations Economic Conference, have 
al valuable fruit, while at the same time it must 
be recognised that they probably represent only the prelimi- 
1 iges in the direction of more harmonious international 
traa reiaTl 


including the 





borne 





mships 


In connection with the Economic Conference, the pre- 
liminarv work of the Association in preparing a memorandun 
on chen industry as a complement and supplement to that 
prepar Germany was amply justified by the receptior 
given to it at and aiter the Conference 

Recent Legislation 

In the matter of legislation, the Association has taken a1 
active part in connection with the Factories (No. 2) Bill, the 
Rating and Valuation Act of 1025, the Merchandise Marks Act 





ot 1926, and, of course, the Safeguarding of Industries Act 

The history of the Factories (No. 2) Bill is well known 
t is sufficient to say that an active campaign on behalf of th 
members of the Association was carried on during the early 


and 


part of the year, while at present, with the reintroduction 
of the Bill before Parliament, the chemical manufacturers’ 
interests are being carefully watched. 

It was recognised that the practical significance of the 
Rating and Valuation Act of 1925 rested in the report which 
was to be prepared on the scope of the Act with respect to 
rateable machinery. This report, when issued, proved un- 
satisfactory in many respects, and as a result the order issued 
in May last in connection with the Act embodies a number ot 
important points which the Association through its Council 
had raised for clarification. 

The Merchandise Marks Act of last vear proved to be a 
knotty problem for all the interested parties, and gave rise 
to a considerable amount of discussion and speculation. So 
far as chemical manufacturers are concerned, however, the 
application of the Act has been carried through with much 
less disturbance than was at first anticipated. 

The activities in connection with the Safeguarding of 
Industries Act have this year centred round the investigations 
with regard to applications for exemption from duty for a 
period which have been received by the Board of Trade 
In a large number of cases the applicants have been referred 
to British manufacturers, and in the remainder temporary 
exemption from duty has been granted pending the manutfac- 
ture of the chemicals in this country. 


Inter-Sectional Work 

The appropriate sections of the Association have also taken 
part in work on the following matters Medical co-operation 
whereby the Association is negotiating with 
of the Medical Research Council and the 
Department of Scientific and Industrial Research, to deal 
with greater facilities for the testing of new chemical products 
the Public Health (Preservatives, etc., in Food) Regulations 
in connection with which the Association acts with the Society 
of Public Analysts on the matter of the metallic impurity 


in research work 
the joint committee 


content food the proposed French Customs tariff ; 
statistical schemes for the collection of production data 
relating to chemical industry, and so on. 


I 
Finally, the Traffic Committee, by its usual activities, and 
by the help given to members faced with difficulties which will 
arise on the application of the new classification on January I 
next, has contributed largely to the value attached to- the 
work of the Association during the past year 
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Tar Distillers 

The Association of Tar Distillers has worked in conjunction 
with Group V. of the Association of British Chemical Manu- 
facturers in all matters covering their common interests, such 
as the participation in the formation of the British Road Tar 
Association, research on the constitution of pitch, as carried 
out by the Department of Scientific and Industrial Research, 
in the collection of statistics of production, in attempts at the 
stabilisation of pitch prices, and, until the Standardisation of 
Tar Products Tests Committee was formed, on the questions 
ot standard methods of test. The Joint Committee and the 
Standardisation Committee have kept in close touch with 
each other during the year. 

The British Engineering Standards Association has kept the 
Association informed of proposed and effected alterations in 
Standard Specifications, and members have been able to 
express their opinion effectively on the questions raised. 

The Public Health (Smoke Abatement) Regulations recently 
issued came up for consideration in draft, and satisfactory 
agreement with the ultimate proposals was obtained. 

A number of interesting additions to the membership of the 
Association have been made during the year, and during the 
earlier months a useful Directory of the Association was 
published, copies of which are still available on application 
to the secretary. 

Chemical Plant Manufacturers 

The information bureau of the British Chemical Plant Manu- 
facturers’ Association has been as active as ever during the 
year, and members have expressed appreciation of this branch 
ot the activities of the Association. The development of this 
section of the work depends on the publicity which it receives, 
and the aim of the Committee during the past year has been 
to extend the service by this means as much as possible. It 
is particularly gratifying to find that overseas inquiries form 
a substantial portion of the total, and in this connection the 
Department of Overseas Trade has worked in close con- 
junction with the officers of the Association in various cases. 


It is, however, to the home manufacturer that the maker 
of chemical plant must first turn his attention, and here the 
task of converting the market to the more extended usefof 
British-made plant is more difficult. The old idea that 
efficient chemical plant was only obtainable abroad has become 
obsolete, and this statement is being daily proved by experi- 
ence, In addition the inquirer for plant is slowly but surely 
being converted to that opinion 

The Committee of the Association has had before it the 
consideration of the present conditions in the teaching of 
chemical engineering in Polytechnic Institutions, and is being 
kept in touch with developments in this direction. 

Standard specifications issued by the British Engineering 
Standards Association have been distributed in draft form, 
and members have thus been kept informed of developments 
in which they were interested. 

A consensus of opinion on the question of exhibitions 
resulted in a decision to hold a chemical plant exhibition every 
alternate year, if possible at the same time as a congress of 
chemists. As there will be no such congress in London 
during 1928, it has been arranged that a part of the chemical 
hall (‘‘ K’’) at the London Section of the British Industries 
Fair shall be devoted to a Chemical Plant Exhibition; as a 
result, plant manufacturers will have the unique opportunity 
of displaying their products in the same hall as the British 
chemical manufacturers themselves. It is considered that by 
this arrangement the two industries will have their mutual 
interests admirably served. 

In conjunction with the Association of British Chemical 
Manufacturers, a Chrome Alloys Sub-Committee has reported 
on practical tests with chrome alloys with a view to ascertain- 
ing the scope of application of the stainless alloys. 

The final result has been a general extension of the terms of 
reference of the sub-committee, who will henceforth arrange 
organised research on the scope of application of resistant 
metals and alloys to some typical chemical manufacturing 
problems. 





Chemical and Allied Societies 
Notes on Their Work During 1927 


Institution of Petroleum Technologists 
Ar the Second (Triennial) Empire Mining and Metallurgical 
Congress held in Canada in August and September, 1927, the 
Institution of Petroleum Technologists was represented by 
Sir Thomas A. Holland and Professor A. W. Nash; at the 
Seventh Congrés de Chimie Industrielle held in Paris in 
October, it was represented by Dr. A. E. Dunstan ; and at the 
Berthelot centenary celebrations at Paris in October, by Mr. 
A. C. Adams, the president. The Institution’s scholarship 
at the Royal School of Mines has been awarded to Mr. C. B. 
Roach, and that at the University of Birmingham to Mr. 
R. G. Ffoulkes-Jones. The Institution is represented on the 
American Society for Testing Materials ; the Advisory Board 
of the Department of Oil Engineering and Refining of the 
University of Birmingham; the British Association for the 
Advancement of Science ; the British Engineering Standards 
Association ; the Fuel Economy Committee; and the Im- 
perial Mineral Resources Bureau. It has’ branches in 
Roumania and Persia. The headquarters of the Institution 
are at Aldine House, Bedford Street, Strand, London, W.C.2. 





International Superphosphate Manufacturers’ 
Association 

The International Superphosphate Manufacturers’ Associa- 
tion was brought into being by a resolution of the dele- 
gates from 14 countries at a meeting held in London in 
December, 1926. Its objects are, in the main, to increase the 
consumption of superphosphate in all countries members of 
the Association, and with this end in view, to exchange infor- 
mation as between the member countries, to carry on experi- 
mental work, and by every means possible to demonstrate to 
farmers the great value of superphosphate as a fertiliser. The 
Association has now attracted to its membership 19 countries, 
of which 17 are European, with which are associated North 
Atrica and South Africa. 


The offices of the Association are at Aldwych House, 
Aldwych, London, W.C.2. In January, 1927, a propaganda 
cthce was established at Hamburg, Hammer Landstrasse 231, 
and in order to extend and develop the work of the Association, 
an experimental station was established, also in Hamburg, in 
March. Already very much valuable experimental work has 
been done, and as the structure for indoor experiments has 
been equipped with central heating, it will be possible to carry 
on the work right round the year. The phosphate and pyrites 
companies have shown a very active interest in the work of the 
Association, which is to be extended and developed to the 
fullest extent that the Association’s resources will allow. The 
chief officers are: president, E. G. Martens; vice-presidents, 
R. Berr (France), N. P. Mathiasson (Sweden), and H. ¢ 
Scheibler (Germany); hon. secretary, A. N. Gray; propa- 
ganda director, H. Eggers (Germany). The experimental 
station is in charge of Dr. C. Kriigel, and the actual experi- 
mental work is under the direction of Dr. Dreyspring 





Society of Dyers and Colourists 

During the year, meetings and lectures under the 
Sections have been held in Bradford, Manchester, Hudders- 
field, London, Leicester, Nottingham and Glasgow, reports of 
which appear in the monthly Journal of the Societys 

The Dyers’ Company’s Research Medal, the gold medal 
given by the Worshipful Company of Dyers, one of the old 
London Guilds, annually to the author of the best original 
paper published in the Society's Jourvna/ during the previous 
twelve months, was awarded to Dr. H. H. Hodgson, M.A., 
of the Huddersfield Technical College. 

The ‘‘ Colour Index ”’ of the Society, which was first pub- 
lished in January, 1924, has proved a great success, and the 
Society is at present engaged on the preparation of a ‘* Supple- 
ment ’’ to the Colour Index, which it is hoped will be ready 
for publication very shortly. 
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Under the chairmanship of Mr. F. Scholefield, a representa- 
tive committee was appointed during the past year to consider 
 Standardising the Methods of Testing the Fastness of Dyed 
and Coloured Fabrics.”’ 

The secretary of the Society is Mr. J. B. Atkinson, 30, Pearl 
Assurance Buildings, Bradford. 


Society of Public Analysts 

The 52nd year of the Society has been an exceptionally 
prosperous one. Not only has there been a large access of 
new members, but there has also been a steady increase in the 
number of outside subscribers to its journal, The Analyst, 
inall parts of the world. These facts may be taken as objective 
proof that the Society is continuing to supply the need for 
which it was formed, namely, to advance the knowledge of all 
branches of analytical chemistry, and, in particular, to study 
and devise new methods of dealing with adulteration in all 
its forms. These aims are mainly carried out by means 
of papers read and discussed at the meetings and subsequently 
published in The Analyst. During the year 46 papers have 
been published, and several of these are contributions of 
permanent value to analytical chemistry. In addition, the 
Society from time to time invites distinguished specialists 
to give an account of recent advances in allied subjects, and 
these are also published in the journal. For example, an 
outline of recent advances in the methods of bacteriological 
examination of food and water by Dr. W. Savage was pub- 
lished in the January issue of The Analyst, and papers by Sir 
William Willcox, Dr. G. Roche Lynch, and Dr. Martley on the 
serological tests for blood and their use in forensic work are 
in the press. The Society now numbers 568 members. The 
officers are as follow: president, E. Richards Bolton, F.LC. ; 
hon. treasurer, E. Hinks, B.Sc., F.I.C.; hon. secretary, 
F. W. F. Arnaud, F.I.C.; secretary, and editor of The 
Analyst, C. Ainsworth Mitchell, M.A., F.I.C. The address 
of the Society is 137, Victoria Street, London, S.W.1. 


The Ceramic Society 

The Ceramic Society was originally founded at Stoke-on-Trent 
in 1900. In 1916 a special section was formed to deal with 
refractory materials, leaving the parent section at Stoke free 
to devote its attention mainly to the problems of the pottery 
industry. During the current year, a proposal has been put 
forward to establish a third section, namely, a Brick, Tile and 
Heavy Clay Ware Section. An inaugural meeting will probably 
be called early in the new year to settle the necessary details 
of organisation. There is little doubt that the new section 
will add greatly to the usefulness of the Society’s activities. 

Since the war, it has been the custom to arrange foreign 
tours each alternate year. Visits have been made to France, 
Sweden and Denmark, and Italy, and in the spring of this 
year the Society chose as its objective the clay-working areas 
of Czechoslovakia and Austria. An excellent opportunity 
was thus afforded of viewing the important kaolin deposits 
of Bohemia, and of seeing the electrical method of purifying 
clay in operation at the works of the Electro-Osmose Co. at 
Chodau. A joint meeting of the Czechoslovakian and of the 
English Ceramic Societies was held, at which a number of 
papers were read and discussed. The excursion programme 
also included interesting visits to factories, clay mines, and 
technical institutions. : 

In one respect the year 1927 has been a particularly memor- 
able one in the history of the Ceramic Society. The hon. 
secretary to the Society, Dr. J. W. Mellor, has received the 
honour of election to fellowship of the Royal Society, and on 
October 20 last a complimentary dinner was arranged by the 
Society to celebrate the event. The following papers have 
been read at the monthly meetings held at Stoke during the 
vear : Professor R. V. Wheeler, D.Sc., ‘‘ Chemistry of Coal ”’ ; 
J. Konarzewski and A. E. J. Vickers, M.Sc., “ Discoloration 
of Clays during Firing ’’; Dr. G. Martin, ‘‘ Researches on the 
Theory of Fine Grinding’’; W. Emery, “‘ Refractories for 
the Pottery Industry—II’’; R. C. Callister, ‘‘ Blending of 
Clays’’; J. Burton, “‘ Continuous Biscuit Firing’; B. J. 
Moore and A. J. Campbell, “ Electric Pottery Firing”; Dr. 
G. Martin, ‘‘ Utilisation of Waste Heat for Steam Raising ”’ ; 
Professor W. A. Bone, ‘“‘ Combustion of Carbonic Oxide.” 

The autumn meeting of the Refractory Materials Section 


was held at Bournemouth in conjunction with the Clay Con- 
vention. The subjects discussed at this meeting were :- 

R. S. Troop, B.Sc., and F. Wheeler, “ Some Experiments in 
Drying Clay’”’; A. J. Dale, B.Sc., ‘Effects of Temperature 
on the Mechanical Properties of Silica Products’’; W. C. 
Hancock, B.A., and J. G. Cowan, ‘“‘ Crushing Strength of 
Unfired Fireclay Bodies ’’; A. T. Green, F.Inst.P., ‘“‘ A Con- 
sideration of Open-Hearth Steel Works Refractories’; A. F. 
Joseph, D.Sc., ‘‘ Characterisation of Clay’’; W. Hugill, 
M.Met., and W. J. Rees, B.Sc., ‘‘ Note on Silica Bricks made 
without Added Bonds.’’ The headquarters of the Society are 
at the North Staffordshire Technical College, Stoke-on-Trent. 





The Chemical Society 

Of the fact that the Society has continued during 1927 
steadily to pursue the work for which it was founded, namely, 
“the discussion and publication of new discoveries, and the 
interchange of valuable information respecting them,’’ ample 
evidence is forthcoming, for it has held no less than 15 ordinary 
scientific meetings, at which 51 papers were discussed, and has 
published up to the end of November 386 papers, which, with 
notes and obituary notices, occupy some 2,900 pages in the 
Journal. Volume XNIII of the Annual Reports on the 
Progress of Chemistry has been issued, and the Abstracts ‘‘ A ”’ 
(Pure Chemistry) have been published in British Chemical 
Abstracts. In addition to the ordinary scientific meetings, the 
Society has held three special lectures. The first of these, 
the Kamerlingh Onnes Memorial Lecture, was given by 
Professor Ernst Cohen on February 10. The second, the 
Faraday Lecture, was given at the Royal Institution on 
May 18 by Professor Richard Willstatter, who chose as his 
subject “‘ Problems and Methods in Enzyme Research ”’ ; 
and the third lecture, entitled ‘‘ Gaseous Combustion at 
High Pressures,’’ was delivered by Professor W. A. Bone in 
the meeting room of the Society on November 24. 

The work of the council in awarding grants from the Research 
Fund Account for research work is rendered difficult by the 
sum applied for so far exceeding the amount available for 
distribution. During the year, 99 candidates applied for 
£1,056 5s., but it was only possible to award giants amounting 
to {697 10s. The library continues to be used more and more 
by Fellows of the Society and by the members of those co- 
operating societies which contribute to its upkeep. The 
attendances during the year were 7,692 as against 6,994 in 
1925. The library now has 35,000 volumes. The present 
officers of the Society are: president, H. B. Baker, C.B.E., 
D.Sc., F.B.S. ; treasurer, J. F. Thorpe, C.B.E., D.Sc., F.B.5. ; 
secretaries, T. Slater Price, O.B.E., D.Sc., F.R.S., and C. S. 
Gibson, O.B.E., M.A.; foreign secretary, F. G. Donnan, 
C.B.E., F.R.S.; assistant secretary, S. E. Carr, F.C.LS. ; 
librarian, F. W. Clifford; while Dr. Clarence Smith is the 
editor, Dr. A. D. Mitchell the assistant editor, and Miss Le Pla 
the indexer. The Society’s rooms are at Burlington House 
Piccadilly, London, W.1. 





The Colour Users’ Association 

During the past year the Colour Users’ Association has again 
been active in dealing with many matters of considerable 
importance to colour users. The council has devoted much 
attention to the question of dyestuffs prices. As a result of 
negotiations undertaken by the Users’ representatives on the 
Dyestuffs Advisory Licensing Committee, the factor employed 
in determining applications for licences on price grounds has 
been reduced from 23 times to twice pre-war. The question 
of the prices of chemicals used in the manufacture of dyestuffs 
has also been considered, and the Users’ representatives on the 
Dyestutts Industry Development Committee are keeping this 
question to the fore with a view to enabling the dyemakers 
to reduce their prices for colours. The Council has also 
followed the situation with regard to suggested international 
amalgamations in the dyestuffs world with keen interest, and 
will lose no opportunity of presenting the users’ point of view 
in this matter. 

Among other matters with which the Association has been 
concerned is the extension of the Safeguarding of Industries 
Act for a further 10 years, when the Association put forward 
a request for the exemption of oxalic acid from duty under this 
Act, and in due course the Board of Trade announced the 
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removal of this chemical from the dutiable list for a period of 
twelve months from March, 1927. ‘The Association’s vigilance 
committee is keeping a watchful eye on colour users’ interests 
in connection with this Act. A considerable amount of work 
of importance to users has been dealt with by the standing 
committees of the Association—particularly by the publicity 
and statistics committee, who have given much time to the 
obtaining and consideration of statistics with regard to the 
prices, export, and import of dyestuffs, etc. The joint tech- 
nical committee of dyemakers and dye users has also been very 
active during the past twelve months, chiefly with the revision 
and redrafting of the non-contentious list of colours which are 
not manufactured in this country. The revised list will be of 
great assistance to the Dyestuffs Advisory Licensing Committee. 
The Colour Users’ Association indigo buying group has again 
co-operated with other organisations in the purchase of indigo 
under a system of rebates, and continues to function satis- 
factorily. 

Newcomers to the Council during the past year are Mr. 
J. Nochar (Wallpaper Manufacturers, Ltd.) and Mr. E. C. 
Deakin (Bleachers’ Association, Ltd.), while the Association has 
to deplore the death of Mr. A. Barran (Wallpaper Manufac- 
turers, Ltd.), for many years a member of the Council until 
compelled to withdraw through ill-health. 





The Faraday Society 


The Faraday Society has made excellent progress during the 
year. The president for the year was Professor C. H. Desch, 
F.R.S. The number of papers published was 66, which is about 
half as many again as during 1926. General Discussions of 
very great interest and importance were held in the spring at 
Oxford on ‘“‘ The Theory of Strong Electrolytes,’ and in the 
late autumn in London on “‘ Cohesion and Related Problems.”’ 
Both attracted much attention on the Continent and in 
America; at the Oxford meeting there were some dozen 
foreign guests of the Society, of whom two came expressly 
from America and the remainder from all parts of the Con- 
tinent. In addition to these General Discussions there was an 
extended Discussion on Dr. Vernon’s Second Report on 
Atmospheric Corrosion, which was read before the Society in 
January. 

The publications of the Society have appeared regularly 
every other month during the year, with extra numbers for 
the reports of General Discussions. The Transactions have 
acquired a reputation for the speedy publication of papers of 
excellent quality, but the supply of material was beginning to 
exceed publishing possibilities. In order to meet this situation 
the Council has decided, therefore, that future volumes of 
the Transactions shall be published in 12 monthly parts of 
about 48 pages each. The first part will appear on January I, 
1928, to be followed by the others normally on the first of each 
month. In the case of those General Discussions the report 
of which extends over more than one part, two (or more) parts 
may for convenience be published simultaneously within one 
cover. 

The subscription to membership of the Society (including 
the receipt of the Transactions) will remain as before. The 
subscription rate for the Transactions in the case of non- 
members will continue to be £2 los. per annum (postage extra), 
and single parts will be obtainable for 5s. each. 

During the year, the offices of the Society, being no longer 
connected with the Institute of Physics, were removed to a 
convenient address in an academic atmosphere at 13, South 
Square, Gray’s Inn, which is within two minutes’ walk of 
Chancery Lane station. 





The Institute of Chemistry 

Apart from the Jubilee Celebration, one of the outstanding 
features of the progress of the Institute during the year has 
been the increased interest shown by the Fellows and Associates 
in the activities of their respective local sections. This has 
no doubt been, in the main, due to the character of the papers 
and addresses which have been given both at meetings 
restricted to members and at meetings held jointly with the 
local sections of other bodies. The scientific and technical 
papers have usually been reported in the chemical Press, while 
those relating.to matters of general professional interest have 
been reported in the JOURNAL and PROCEEDINGS of the 
Institute, or have been published as separate monographs. 


The 
tion :— 
At Belfast, Mr. J. C. A. Brierley dealt with ‘‘ Chemistry as a 
Factor in Education’’; Dr. J. Small, with ‘‘ Hydrogen Ion 
Concentration in Plants’’ ; and Dr. W. H. Gibson, with ‘‘ The 
Profession of Chemistry.” At Birmingham, Mr. F. H. 
Alcock dealt with “The Making of a Pharmacopeeia.” At 
Bristol, Mr. JT. Wallace lectured on ‘‘ Researches on the 
Nutrition of Fruit Trees.’ Professor E. Newbery, at the 
Cape, lectured on ‘“‘ Appliances used in the Investigation of 
Colloids,’” and Dr. Ellwood Hendrick, on ‘‘ Reminiscences 
of Some Chemists Whom I Have Met ’’; Mr. J. Adam Watson, 
at Edinburgh, on ‘‘ Some Chemical Aspects of Geology ” and 


on ‘‘ Chemistry, the Slave of the Lamp,’’ Mr. Francis H. 
their Relation to Industry,’ Mr. 


scope covered is indicated by the following selec- 


Carr, on “‘ Vitamins in 
B. D. W. Luff, on ‘‘ The Use of the Microscope in Qualitative 
Analysis,’’ Mr. A. M. Cameron, on “ Fire Risks in Industry ” 
(published separately), Professor R. M. Caven, on ‘“‘ Chemical 
Formule of Long Ago,’’ and Professor Sir James Walker, on 
““ Electro-Synthesis ’ Mr. R. L. Collett, at Glasgow, on 
‘““ The Chemist as the Professional Man ”’ (also given at Bristol), 
Dr. C. S. Garrett and Mr. G. W. Riley, on “ Beet Sugar 
Manufacture,’ Dr. D. F. Twiss, on “ Sulphur in Rubber 
Manufacture,’” Mr. C. Chapman, on ‘‘ Naphthas and Their 
Uses,’’ and Mr. F. W. Harris, on ‘‘ Municipal Chemistry ”’ ; 
Captain A. Foster, at Huddersfield, on “‘ Forensic Chemistry 
or Chemical Jurisprudence,’ Professor R. Robinson, on 
“Electronic Displacement Theories in Organic Chemistry,” 
Professor I. M. Heilbron, on *‘ The Unsaponifiable Matter of 
Oils and Their Connection With Certain Oil-Soluble Vitamins,”’ 
Professor C. K. Ingold, on “ Transmission of Reactivity in 
Molecules,’’ Professor C. H. Desch, on ‘‘ The Structure of 
Metals,” and Mr. A. Cousen, on ‘‘ Modern Glass Manufacture.”’ 
Dr. T. J. Nolan, in Dublin (Irish Free State Section), lectured 
on “‘ The Design and Functioning of Sporting Ammunition.”’ 
This Section has also held an interesting exhibition of apparatus 
for special purposes, demonstrated by various members. 

At Leeds, Professor J. W. Cobb lectured on ‘‘ The Training 
of a Fuel Chemist,’’ Mr. B. G. McLellan on ‘‘ The Chemist in 
the Food Industry,’ Mr. H. Salt on “‘ The Training of a 
Leather Chemist,’’ and Dr. O. C. de C. Ellis, on ‘‘ Flame.” 
Dr. F. J. Brislee, in Liverpool, lectured on ‘“‘ Some Little- 
Known Properties of Aluminium and Lead,” Professor J. C. 
Drummond on “‘ Biochemical Aspects of the Nature of Life,”’ 
Mr. A. J. Hall on “‘ Cellulose in the Hands of the Chemist,” 
and Mr. William French on “‘ Reminiscences of Fifty Years of 
Chemistry ’’; Mr. George Stubbs, in London, on ‘‘ Some Recent 
Legislation Affecting Chemists,’ and Mr. S. M. Gluckstein 
on ‘Chemists and Dividends ”’ (published separately). 

Before the Malaya Section Dr. J. L. Rosedale lectured on 
“ The Rdle of Vitamin B in Nutrition,’”’ Mr. A. G. Harrington 
on “ The Working of a Municipal Sewage Plant,” Mr. J. C. 
Cowap on “ Opium Analysis,’? Mr. F. L. Okell on “ Tin and 
Its Analysis,’’ Mr. J. Edwardes, on ‘‘ The Preparation of 
Plantation Rubber,’’ and Mr. R. O. Bishop on “‘ Malayan 
Fibres.’’ At Manchester, Professor J. B. Cohen lectured on 
“ Air Pollution,” Professor E. C. C. Baly on “ Plant Chemistry,”’ 
and Mr. L. G. Radcliffe on ‘‘ The Institute and the Profession.” 
At Swansea, Mr. E. Le Q. Herbert dealt with ‘‘ Lubricating 
Oils: Their Preparations, Properties and Examination,”’ Mr. 
J. R. Green with “ Quantitative Spectrographic Analysis in 
Metallurgy,” and Mr. EF. A. Tyler with “ Notes on Pure 
Chemicals.” 

In several instances, also, the Sections have held discussions 
on registration and other subjects, and have arranged visits 
to works and experimental stations, which, apart from their 
special interest, are found to be a most useful means—as have 
been the local Jubilee Celebrations—of affording opportunities 
for friendly intercourse. A new section has been established 
in New Zealand. 

In March, Mr. A. Chaston Chapman gave a lecture at the 
Institute on “‘ The Growth of the Profession of Chemistry 
during the Past Half Century,” and, in November, Mr. O. F. 
Block delivered the tenth Streatfeild Memorial Lecture, taking 
as his subject ‘‘ The Chemist in the Photographic Industry.”’ 
These also have been published separately. Further, the 
Institute has published, during the year, the sixth edition of 
‘A List of Official Chemical Appointments ’”’ and the second 
(revised) edition of ‘‘ The Profession of Chemistry,’’ the latter 
being prepared as a guide for aspirants to the profession. 





O14 


The Chemical Age 





December 31, 1927 





Owing to a general falling off in the numbers of chemical 


students during the past few vears, the increase in the roll 
of membership is likely to be less than the average annual 
increase since the war. Lack of suitable employment has 
contributed to the number who have taken to other work 


but the increase in membership will still be substantial—over 
200 net—and the total will probably exceed 5,400 when the 
annual report is published, early in 1028. The standard of the 

litions of membership and of the examinations, however 
been fully maintained. In spite of the steady advance 
in membership, chemists are being absorbed in industry and 
other branches of work, and the record of unemployment 
remains fairly stationary. It is still rather difficult to place 
newly qualified chemists, and even those of 
who have had good experience, sometimes find a difficulty 
in securing posts suitable to their attainments. It is clearly 
necessary, therefore, to impress upon newcomers that fortunes 
are not easily made by science and that a considerable measurt 
of mental attainment, ability, and patience are essential for 
even moderate success. A report on salary statistics will be 
available early in the new year. The Benevolent Fund has 
received rather better support during the past year, but the 


Col 


} 
ildas 


maturer years 


Committee hopes to make a record subscription in 1928 
The Meldola Medal for 1926 was awarded to Dr. R. G. W. 
Norrish. Other activities of the Institute—such as the work 


of the Public Appointments Committee in the interests of 
official chemists, the consideration of the question of registra- 
tion and incidentally the title of the chemist, national certiti- 
cates in chemistry, and other matters affecting the profession 
are still before the council, and will be the subject of report 
in due course. The Jubilee Celebration is of such recent date 
that it would call for no further comment, but that the Council 
is very highly appreciative of the expressions of goodwill and 
kindness shown on all sides towards the Institute on this 
occasion, as well as of the support given to the functions 
not only by the Fellows and Associates but also by the 
members of all participating societies and institutions. 





The Institute of Fuel 


The Institute of Fuel has resulted from the amalgamation 
of the Institution of Fuel Technology and the Institution of 
Fuel Economy Engineers, which was effected during 1927, 
with a view to the constitution of one central authoritative 
organisation, which would co-ordinate work relative to fuel 
and help to make the experience of every industry available 
to all. The great national importance of such an Institute 
is emphasised by the rapid developments taking place in the 
different sections of fuel technology in every industrial country 
Among the more important of the fuel problems awaiting 
solution are the pre-treatment and carbonisation of coal; the 
utilisation df fuel for generating electricity in industry and for 
domestic use; the treatment and utilisation of the so-called 
by-products of coal; atmospheric pollution, et« Of equal 
importance are the education and training of personnel in 
different sections of fuel technology and the collection and 
co-ordination of information the 
utilisation of fuel in industry. 

The president of the Institute is Sir Alfred Mond, and the 
offices are situated at 53, Victoria Street, London, 5.W.1. 
During the year an autumn meeting was held in November 
at which Sir Alfred Mond delivered his presidential address 
and a number of papers were read and discussed. Itis hoped 
that, from January, 1928, monthly meetings will be inaugurated 
in London during the greater part of the year, and also in the 
provinces. The papers and discussions presented at these 
meetings will be published in the Journal of the Institute 
which it is hoped to issue quarterly at the outset, and monthly 
as soon as finances permit 

In consequence of the conference been a con 
siderable in the number of members, and there is 
little doubt but that the Institute is now firmly established 
and is taking its place amongst the technical institutions of 
high standing 


and statistics relative to 


there has 


increase 





° 
The Institute of Metals 

During the past twelve months considerable prog has 

been made by the Institute of Metals in numerous directions 

The membership has continued its steady increase, and the 


ress 


papers read before the Institute have been numerous and well 
up to the high standard of those presented in the past. At 
the March meeting of the Institute, which was held in London 
the president, Sir John Dewrance, K.B.E., read his presidential 
address, and 17 papers were presented. The 17th May 
Lecture was delivered by Sir Henry Miers, F.R.S., on 
‘The Growth of Crystals in Supersaturated Solutions.’ 
The annual autumn meeting was held in Derby, September 6-0. 
Che annual autumn lecture was delivered before a large and 
appreciative audience by Dr. Leslie Aitchison, B.Sc., F.1.C., 
whose subject was ‘‘ Non-Ferrous Metals in Modern Trans- 
port.’’ ‘Thirteen papers were read at the Derby meeting. 

lhe meetings of the six local sections of the Institute have 
been well attended, and numerous papers of practical interest 
have been read and discussed at these meetings. Mr. R. May, 
A.R.S.M., investigator to the Corrosion Research Committee, 
has continued his investigations on the problems connected 
with the corrosion and protection of condenser tubes. The 
committee’s revised pamphlet on ‘‘ Notes on the Corrosion 
and Protection of Condenser Tubes,’ which has been specially 
published for use by engineers, has been greatly appreciated, 
and large numbers of copies have been ordered by engineers 
and firms interested in the subject. During the past year the 
Institute has more than doubled its office accommodation, 
with the result that new library and reading rooms have 
been provided, which are a tremendous improvement upon 
those which existed in the old offices. They are quiet and 
comfortably furnished, and members are making increased use 
of the considerable library facilities available to them. 





The Institution of Chemical Engineers 

During 1927 the Institution of Chemical Engineers has 
consolidated its already well-established position, and the 
membership shows a further increase of about 20 per cent. 
At the annual corporate meeting, held in March, Sir Alexander 
Gibb was elected president, and Messrs. J. Arthur Reavell 
and W. A. S. Calder vice-presidents. Professor J. W. 
Hinchley and Mr. F. H. Rogers were re-elected respectively 
honorary secretary and honorary treasurer. The second 
examination for the Associate-Membership was held during 
June and July, there being eight entrants, of whom three were 
successful. The examination was conducted on lines similar 
to last year, there being a paper to be worked at home during 
June, followed by four papers worked in London under 
ordinary examination conditions, and a viva voce session. 
The examiners reported that the work of the candidates 
showed a distinct advance on that of last year, but there is 
still need, especially in the provinces, for the provision of 
additional educational facilities. Three-day conferences were 
held in March and December, when papers of exceptional 
interest in chemical engineering were read. 

The presidential address, delivered in March by Sir Frederic 
Nathan on “‘ Some Industrial Developments and the Chemical 
Engineer,’’ aroused widespread comment, and other papers 
provoked considerable discussion. The president's reception 
was held on November 2, when Sir Alexander Gibb received 
about 400 members of the Institution and their friends at the 
New Princes’ Galleries, London, W.1. A new departure was 
introduced in October, when a series of public lectures was 
inaugurated. Sir William Bragg delivered the first of these 
lectures at the Institution of Civil Engineers on Friday, 
October 28, on “‘ Crystallisation,’’ to a large audience. 





The Oil and Colour Chemists’ Association 

The Association has made steady progress during the past 
year, not only in regard tothe number of its members, but also 
in its publications and the variety of papers contributed. The 
Research Association of British Paint, Colour and Varnish 
Manufacturers, the formation of which was mentioned in last 
year's report, has ccmmenced operations in well-found 
laboratories at Teddington, under the direction of Dr. L. A. 
Jordan. The Oil and Colour Chemists’ Association is repre- 
sented on the Council of the Research Association by its 
President, who, in addition, is chairman of the Technical 
Advisory Committee. Other co-opted members of the 


Technical Advisory Committee are Mr. J. A. Frome Wilkinson 
Fox, both of whom are closely connected with 
It is hoped that the existing 


and Dr. J. J. 
the work of the Association 
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close connection between the two Associations will be further Obituary 
strengthened during the coming vear by the publication oi , 3 AM Ter a , 4 ] . 4 
joint abstracts of scientific literature, relating to the paint Che obituary list fo 927 includes the following 
colour and allied trades ; January Mr. John Webster, the Home Office Analyst 
The Sub-Committee and Panels of the British Engineering Mr. E. J. Woolley, of James Woolley Sons and Co., Ltd 


Standards Association have continued their work during the 
past vear, and altogether some 40 specifications have «lready 
been issued. These specifications, which have been well received 
by manufacturers and users, are to be regarded as the tirst com- 
bined eftort to standardise paint materials 1n this country. The 
scheme is by far the most ambitious which has yet been 
undertaken in any countrv, and the work is being closely 
watched throughout the world. The Oil and Colour Chemists 
Association is fully represented on these bodies, both directly 
and indirectly. The Chairman of the Sub-Committee (Dr. 
J. Newton Friend), and the Chairmen of the three Panels 
(Mr. C. A. Wlein, Dr. H. Houlston Morgan, and Dr. G. Rudort) 
include two Past Presidents and one President ot the Associa- 


tion. In addition, although representing other interests 
numerous members of the Association are engaged in this 
work. 

The Manchester Section of the Association, under the 


Chairmanship of Mr. J. B. Shaw, has continued to make steady 
progress, and the following papers have been read during the 
vear: “Lake Dyestuffs and Their Application,’’ A. W. C. 
Harrison; “The Constants of Colour: Hue, Purity and 
Luminosity,’’ C. W. Gamble; ‘ Cellulose Ester Varnishes : 
Their Manufacture, Properties and Application,’’ S. Smith ; 
* Standard Specifications for Pigments,’’ C. A. Klein ; “‘ Some 
Problems of Varnish Films,’’ R. S$. Morrell ; ‘‘ The Application 
of Methods of Dyestutt Analysis to the Examination ot 
Pigments and Lakes,” A. G. Green. In addition, the Man- 
chester Section is developing its social side very successfully. 

The papers read before the Association in London were as 
follows: ‘‘Cadmium Colours and Their Application to th 
Paint Industry,”” H. W. D. Ward; ‘‘ Further Notes on the 
sehaviour of Phenolic Resins,” A. A. Drummond; “ Re- 
searches on the Protection of Steel with Paint,’ J. A. Newton 
Friend ; ‘‘ The Yellowing of Linseed Oil,’’ R. S. Morrell and 
S. Marks ; ‘* Some Physical Factors Influencing the Properties 
of Paint Pigments,’ A. de Waele; “‘ The Scattering of Light 
by Suspended Particles,” T. M. Lowry ; “‘ The Application of 
X-rays to Industry,’’ G. Shearer. In October, a discussion on 
“Colour Standardisation and Testing in the Paint and Colour 
Industry ’’ was held at the Royal Society of Arts, the discussion 
being opened by Dr. C. Beavis, followed by the President, 
Dr. L. C. Martin, Mrs. F. E, Lovibond, Dr. S$. G. Barker, Dr. 
L. A. Jordan, Messrs. J. Guild, R. S. Horsfall, and others. 

During 1928 the Manchester Section will receive papers from 
Dr. A. E. Everest and Mr. J. A. Wallwork on ‘‘ Azoic and 
Other Insoluble Colours ’’; Dr, Stanley Smith on ‘ Nitro- 
cellulose Lacquers—Recent Developments’; Dr. J. Newton 
Friend, ‘“‘ Researches on the Preservation of Iron and Steel 
with Paint ’’:; whilst at the London meetings the following 
papers will be read: ‘‘ Some Points in the Manufacture of 
Zinc Oxide,” R. G, Daniels: “‘ Malayan Damars, Part II,” 
T. Hedley Barry; “ Zinc Chromes,” J. J. Fox; ‘‘ Notes on 
Aeronautical Paints and Varnishes,” E. W. J. Mardles : 
‘False Equilibria,’ R. P. L. Britton; ‘ Nitro-cellulose 
Lacquers,’’ H. Hepworth 

In accordance with custom for the last three years, the 
Association will hold a Joint Discussion with the Incorporated 
Institute of British Decorators, when a problem of common 
interest will be discussed ; the subject chosen this year being 
*“ The Painting of Plaster and Cement.”’ 

The Association has continued to be responsible for the 
production of the Section of the Annual Reports on the Pro 
gress of Applied Chemistry (1926), dealing with Paints, Pig- 
ments, Varnishes and Resins. The Section was prepared by 
Messrs. A. A. Drummond, J. Parrish, and S. S. Woolf, under the 
Editorship of the Hon. Editor of the Oil and Colour Chemists’ 
Association. The Report for 1927 is also being prepared by 
the same contributors. 

Among other social arrangements which have been made, 
special mention should be made of the visit on March 31, 1928 
to inspect the paintings at the Houses of Parliament. These 
historical paintings are of particular interest to paint chemists, 
as they include examples of all the technical processes which 
have been explored in the attempt to discover the most 
durable method of mural painting under modern conditions 


February.—Professor Carl Graebe, 
alizarin; Dr. Luigi Casale 
ammonia production 

March Dr. A. W. Crossley, first 
British Cotton Industry Research 
D. Berthelot, of Paris. Professor 
American organic chemist Mr. R 
B. Laporte, Ltd und Dr. F. B 
macologist 

May Dr. Geottrey Weyman hief 
castle and Gateshead Gas Co 
mineralogist ; Mr. T. W 
and By-Products, Ltd 


who first synthesised 
inventor of the Casale process of 


director of research to the 
Association Professor 
Ira Remsen, the veteran 
Stewart, of the firm of 
Power, chemist and phar- 


chemist to the New 
’rofessor G. Tschermak, 
Stainer Hutchins, of Electro Bleach 
Professor W. C. Williams. 
August.—Professor H. R. Procter, the 
chemist 
September 


eminent leather 
Professor Archibald Liversidge; Sir W. S. 
Glyn-Jones; Professor R. A. Lehfeldt, in South Africa ; 
Professor C. Pulfrich, the well-known authority on optics, of 
the Zeiss works, Jena 

October.—Professor S. Arrhenius, the Swedish physical 
chemist, a Nobel prizeman in chemistry ; Dr. W. H. Sodeau ; 
Mr. A. J. Squires, of the United Alkali Co. ; Sir Gerard Albert 
Muntz. 

December.—Professor Paul Groth, of Munich, famous for 
his work on chemical crystallography. 





Year Books and Diaries 

Scottish Dyes, Ltd., of Grangemouth and Carlisle, have 
issued a leather-bound diary and notebook. In addition to 
notes on daily wants, postal information, the diary contains 
many notes relating to dyes. There are fastness tables of 
Caledon colours, Solway colours, and Celatene colours, identi- 
fication tables for various colours, instructions for dyeing with 
various dyes, paper and straw dyeing, calico and wool print 
ing, etc. Finally, there are notes on the hardness of water, 
first aid, etc. This publication should be of great value to 
the dyeworks chemist. 

The Year Book for 1928 of the Colour Users’ Association, 
bound in leather, contains for so handy a pocket volume a 
remarkable collection of facts and figures relating to the 
dyestuffs industry, with a list of the members of the Asso- 
ciation and particulars of various dyestuffs organisations. 
In an introductory note to users of dyestuffs, the opinion is 
expressed that for national security it is essential that synthetic 
calour-making factories should be in existence and be main- 
tained in operation with their stafis of chemists and other 
experts in this country, and that this should be brought 
about without placing the textile and other colour-using 
industries in an unduly disadvantageous competitive position 

The Staveley Coal and Iron Co., Ltd., of Chesterfield 
(whose coloured genealogical tree illustrating the products of 
coal is already on many an office wall), issue a good class 
leather bound pocket book and diary. In addition to a mass 
of valuable statistical matter, it contains a list of the com- 
pany’s products as tar distillers and chemical manufacturers, 
which illustrates the the company’s 
activities 

The Scientists’ Reference Book and Diary for 1928 (price 
3s. 6d.) has been published by Jas. Woolley Sons and Co., Ltd., 
of Manchester. The diary portion contains many useful 
notes for the year 1928. The reference section (p. 186 
contains a large amount of information, there being sections 
among others, dealing with barometry, thermometry, hy 
drometry, chemistry and physics, atomic weights and other 
physical constants, factors for analyses, indicators, first aid, 
weights and measures, etc. In addition there are numerous 
useful tables, including solubilities, specific gravities, boiling 
and melting points, logarithms, mensuration tables. This 
publication should prove of great value and convenience 
to the chemist. 

Crossley Brothers, Ltd., of Manchester, makers of Crosslev 
engines, have issued a tear-off wall calendar, boldly printed and 
of handsome appearance 


extensive range ot 
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Outlets for Ammonia—Present and Prospective 


By V. N. 


Morris 


The author¥a member of the staff of the United States Fixed Nitrogen Laboratory, at Washington, reviews in an article in 
Industrial and Engineering Chemistry the present position of the nitrogen industry throughout Europe and America 
mainly, and discusses the prospects of opening up new fields and uses to absorb the ever-increasing output. 


Less than six years ago the first successful synthetic ammonia 
plant in America started operation. Since then our progress 
along the line of nitrogen fixation has been commendable. 
At the end of 1926 eight plants in the United States were 
either producing or were ready to produce synthetic ammonia. 
Notwithstanding the possibility of supply surpassing demand, 
expansion and construction are continually without sign of 
abatement. The Allied Chemical and Dye Corporation, 
for instance, has recently announced plans for a large plant 
to be erected at Hopewell, Va. It is understood that the 
output of this plant will go into fertilisers. It is also believed 
that a considerable expansion of the Lazote plant at Belle, 
W. Va., is soon to be undertaken. It is known that part of 
the output of this plant will eventually be marketed in the 
form _of fertilisers. The recent investigation of American 


The output of several small plants in France is soon to be 
enhanced by that of the French Government at Toulouse. A 
recent announcement states that this 60,o00-ton plant, the 
completion of which has been delayed somewhat, will begin 
operation this year. It is also known that several other 
countries, including Italy, Sweden, Spain, Brazil, Switzerland, 
Belgium, Norway, and Poland, have recently completed 
synthetic ammonia plants, replaced other methods of nitrogen 
fixation by that of synthetic ammonia, or made plans for an 
immediate entrance into the field. 


Development of New Outlets 
What disposition is to be made of this rapidly increasing 
output of ammonia? No single statement can answer this 
question in full. The solution of the problem depends chiefly, 
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THE OUTLETS FOR AMMONIA. 


conditions by German interests has made apparent another 
possible addition to the list of manufacturers of synthetic 
ammonia in this country. It is also worthy of mention that 
the plants of the Commercial Solvents Corporation and of 
the Great Western Electrochemical Co. were scheduled to be 
completed and to start operation during the course of the 
present year. 

In other countries the developments have been just as note- 
worthy as in the United States. According to the director 
of the Stickstoff-Syndikat,} Germany, whose present produc- 
tion of synthetic nitrogen compounds is much gteater than 
that of the rest of the world combined, will have a total 
output during the fertiliser year 1926-7 of over 500,000 tons 
of ammonia. Further expansion of this large capacity is 
already planned. Great Britain’s largest plant, that of 
Synthetic Ammonia and Nitrates, Ltd., was expected to have 
its capacity increased to about 65,000 tons of nitrogen by 
June of this year. Installations have also been planned for 
Australia and certain other British colonies. Japan, which 
has heretofore been a rather large importer, has an extensive 
construction programme—se extensive, in fact, as to arouse 
speculation regarding the possibility of her planning to make 
a bid for a part of the hoped-for Asiatic fertiliser market. 








1 Bueb, THE CHEMiIcAL AGE (London), 14, 494 (1926). 


however, on the development of new outlets for ammonia— 
new not only in the sense of the development of products 
differing from those into which it has heretofore been con- 
verted, but new also from the point of view of the fields of 
utilisation of all such products, whether new or old. This 
last-mentioned extension must depend to a_ considerable 
extent upon a campaign of education. In the discussion 
which follows, stress is laid upon these newer outlets, faith in 
which is largely the basis for the rapid expansion of the 
synthetic ammonia industry. The discussion should not be 
considered as being limited to synthetic ammonia. The fact 
remains, however, that the synthetic product has not only 
cut into the market for by-product ammonia and brought about 
a steady decline in the production of Chilean nitrate, but is 
even beginning to replace the are process of nitrogen fixation, 
which has been in operation for so many years in Norway. 
The accompanying chart gives a picture of the various 
outlets for ammonia. It shows certain potential ones as well 
as those actually developed. It should be borne in mind 
that nearly all the salts shown can, if marketed in a suitable 
physical condition, be used as fertilisers. The various uses 
of a given compound are not shown except in cases where 
omitting them would give the impression that the compound 
served only as an intermediate for the production of some 
other substance. Fertiliser mixtures containing two nitro- 
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genous salts are also shown. The chart indicates the ingre- 
dients of the various mixtures. Such mixtures as are 
commonly marketed under given trade names are indicated 
by their trade names. 


Oxidation to Nitric Acid 

Outstanding among the prospective developments, par- 
ticularly from the American point of view, is that of the 
oxidation of ammonia. Germany and other European 
countries have jumped ahead of the United States in the 
production of nitric acid and nitrates from ammonia. Con- 
sidering the world as a whole, 1t is surprising that the oxidation 
of ammonia has lagged so much behind the synthesis of this 
product. With the firm establishment of the synthetic 
industry in this country as a basis, and the price difference 
between ammonia and nitrates as an economic stimulus, an 
advance into the field of synthetic nitrates may be expected. 

It has been learned from good authority that the present 
production of synthetic nitric acid in America is about 25 tons 
per day. The makers of by-products as well as synthetic 
ammonia are known to be actively interested in the possibilities 
inherent in the oxidation of the product. The E. I. du Pont 
de Nemours Co. is already operating a plant for the production 
of nitric acid from ammonia, and other companies are 
apparently soon to obtain their acid by a similar procedure. 

A brief review of progress in other countries will reveal how 
effectively in general synthetic nitric acid has been able to 
compete with the product made from sodium nitrate. Ger- 
many is at present quite independent of Chilian nitrate. Her 
exports attest to the fact that the production of synthetic 
nitrates is a firmly established industry. In Great Britain 
the output of the United Alkali Co.’s ammonia plant is being 
oxidised to nitric acid, and some of the larger gas companies 
are reported tu be interested in the possibility of obtaining 
a profitable outlet for their ammonia via the oxidation rcute. 
The recent Swedish plans call for the production of 1,500 tons 
of concentrated nitric acid per year, with a possible maximum 
of 6,000 tons. Italy and France are also known to have 
oxidation installations in operation. The plans of Russia, 
Poland, and Czechoslovakia are stated to call for at least 
a partial oxidation of the output of their synthetic ammonia 
plants. The outlook for Chilian nitrate in the nitric acid 
industry of Europe is certainly not very bright. 


Synthetic Nitrates 


Improvements in the technology of manufacture cannot 
fail to have a beneficial influence on the output of synthetic 
nitric acid and nitrates. Among the possible improvements 
which may be expected are those which would result from 
absorption in a refrigerated system, catalysis of the re-oxidation 
of the nitric oxide liberated during absorption, operation 
under pressure, and oxidation with oxygen or oxygen-enriched 
air. 

Since a large part of the cost of the installation of an 
ammonia oxidation plant can be charged to the absorption 
towers, any process tending to lessen the tower requirements 
is much to be desired. In the towers part of the nitrogen 
tetroxide absorbed is released again as nitric oxide. The slow 
re-oxidation of this nitric oxide is generally stated to determine 
the rate of absorption in the-ordinary systems. The effective 
catalysis of this reaction, the possibilities of which are now 
being investigated in this laboratory, would obviously result 
in a considerable saving. It has long been known that good 
absorption and rapid oxidation result from the use of lower 
temperatures. It is claimed that sufficient cooling will do 
away with the necessity of absorbing the end gases in a soda 
solution. The advantages to be expected from such a process 
have recently been discussed by Toniolo.? 

Increasing the oxygen content of the air mixed with ammonia 
is another process having promising possibilities for certain 
cases. Although it appears that absorption should be 
benefited by such a modification, since dilution by nitrogen 
adds to the difficulty of the absorption of the oxides, the fact 
remains that the air has not been enriched at certair plants 
where oxygen is readily available. A decided disadvantage 
resulting from the use of a mixture containing a higher per- 
centage of oxygen arises from the detrimental effect of excess 
oxygen on the platinum catalyst. In such plants it has been 
found to be just as satisfactory, if not more so, to add the 





2 Chem. Met. Eng., 34, 92 (1927). 


oxygen to the absorption towers. Another deterring factor 
in the development in this direction has been the knowledge 
that explosive mixtures of ammonia and oxygen may easily 
be obtained. According to the claims of patents recently 
granted to Cederburg,* means of avoiding this explosibility 
have been discovered. By making use of oxygen in place 
of air, it is possible to obtain nitrogen oxides in a more con- 
centrated form. Since the possibility of having available 
much cheaper oxygen in the future does not appear at all 
remote, much may be expected of such a process. 

Of the possible ways of disposing of ammonia via the 
nitrogen oxides, that having to do with the chamber process 
of sulphuric acid manufacture appears at present to be the most 
important. The fact that the sulphuric acid industry is 
capable of providing an all-year market for nitrogen oxides 
should be an added incentive towards ammonia oxidation, 
since the demand for ammonia as such is somewhat seasonal. 
Work along this line is being actively promoted in the United 
States at the present time, and a number of installations are 
already in successful operation. In Europe this practice is 
now almost universal. 

Outlets for Nitric Acid and Nitrates 

The explosive and fertiliser industries are the largest con- 
sumers of nitric acid and nitrates. Barring an unforeseen 
national emergency, no very rapid expansion of the explosive 
industry is anticipated. As soon as production and economic 
conditions permit, however, we may expect American synthetic 
nitrates to enter the fertiliser market. It seems, in fact, that 
any further considerable expansion of the atmospheric nitrogen 
industry in this country must inevitably lead to a fertiliser 
outlet. Since “nitrate ’’ nitrogen is more readily available 
than other forms of nitrogen, a certain minimum of this form 
is desirable for mixed fertilisers. Curtis® has recently dis- 
cussed the problem from this point of view. 

Although the major portion of the synthetic fertilisers to 
be produced in America at first will probably be in the form of 
ammonium salts, there are certain nitrates whose possibilities 
are worthy of mention. Among these are ammonium nitrate, 
calcium nitrate, potassium nitrate, sodium nitrate, and various 
mixtures containing one or more of these compounds as 
ingredients. 

Ammonium Nitrate 

Ammonium nitrate, with its high content in both ammonia 
and “nitrate ’’ nitrogen, would be a highly prized fertiliser 
were it not for its explosibility and hygroscopicity. It was 
one of the first synthetic fertilisers put out by the Germans and 
has been on the market for several years, usually in the form 
of mixtures with other salts, such as ammonium sulphate, 
potassium chloride and nitrate, calcium sulphate, and calcium 
nitrate. A method for producing a fine-grained crystalline 
form of ammonium nitrate has recently been developed in 
Europe. In this process the hot liquors, containing 90 to 
95 per cent. of ammonium nitrate, are run into a sort of dough- 
mixer, in which a blast of cold air is passed continuously over 
the crystallising mass. According to another proposal,® the 
heat of reaction of ammonia and nitric acid is utilised for 
the evaporation of at least a portion of the water present. 
Considerable work has been done both in this country and 
abroad on the graining and coating of ammonium nitrate.’ 
Symmes® has recently patented a process for obtaining a 
granular product by spraying into a gaseous cooling medium 
That interest in ammonium nitrate is not confined to the 
United States and Germany is manifested by recent reports 
from Italy, England, Norway, and Sweden. The plans of 
Sweden call for the production of 3,000 tons annually, whereas 
the Norwegians are reported® to be ready to begin the manu- 
facture of this salt from synthetic ammonia 

Calcium Nitrate 

Although the high hygroscopicity of calcium nitrate makes 
its use less attractive to American than to European farmers, 
this salt has been placed on the American market by German 
interests. Germany has within the last year or two taken 





‘British Patents 244,134 and 246,889 (1926). 
5** Mineral Raw Materials for the Fertiliser Industry,” 
Fert. Assocn., p. 45 (1926). 
* Toniolo, British Patents 247,227 and 247,228 (1925). 
7 Krase, Yee, and Braham, Chem. Met. Eng., 32, 241 (1925). 
*U.S. Patent 1,613,334 (1927). 
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the lead away from the Scandinavian countries in the produc- 
tion of calcium nitrate for agricultural purposes. Necessity 
has led to a technology in manufacture which has provided 
a product as acceptable in many respects as is the average 
sodium nitrate available. As has been pointed out by Bueb,? 
calcium nitrate provides the nitrate radicle in the form of a 
compound with a soil-improver, calcium, instead of with 
sodium, which is not only of no value in the soil but is even 
harmful to some extent The desirability of manufacturing 
calcium nitrate and ammonium sulphate together is already 
being realised. A process for the manufacture of ammonium 
which is growing in favour—viz., that of treating 
calcium sulphate with ammonia and carbon dioxide—gives 
calcium carbonate as a by-product. This carbonate can be 
used to advantage in the production of calcium nitrate. 
Taking everything into consideration, it does not seem probable 
that calcium nitrate will provide the least of the several 
prospective outlets for ammonia, even in America. 

The 


sulphate 


older form of calcium nitrate, which is decidedly 
hygroscopic, which cannot be readily mixed with other 
materials, and which has to be shipped in air-tight wooden 
kegs, is being superseded by a new product which has a 
higher nitrogen content, can be shipped in specially treated 
bags, and has been improved somewhat in the matter of 
hygroscopicity. Several methods for improving the quality 
of the product have recently been proposed. According to 
one of these,?° a form of calcium nitrate which does not 
readily become moist may be obtained by the intimate mixing 
of a small proportion of the hydrate of calcium nitrate with 
the product resulting from the almost complete dehydration 
of a solution of the salt. In another proposed manufacturing 
improvement the highly concentrated solution is brought in 
contact with rollers heated to 250° C., the solid salt being 
removed by scrapers. Another process" for which advantages 
are claimed is that of adding a small percentage of ammonium 
nitrate to the saturated solution of the calcium salt. Crystal- 
lisation is stated to occur much more readily after such an 
addition. Spraying the concentrated solution through a 
nozzle is one method proposed for obtaining a granular product 
and one having improved properties. It has been claimed 
that certain of these new forms of calcium nitrate are less 
hygroscopic than the ordinary product. This claim has 
recently been disputed by Ross, Mehring, and Merz.!2 These 
authors point out that the recent German product has a 
greater capacity for moisture since it is marketed in a form 
having only about two molecules of hydrated water. 

Mixtures of calcium nitrate with other substances have 
been proposed as fertilisers. The mixture of this salt with 
urea in varying proportions has been the subject of a recent 
patent.4* Other possibilities include mixtures of calcium 
nitrate with certain of the calcium phosphates. This labora- 
tory now has under investigation a process in which the 
nitric oxides from ammonia oxidation are absorbed in a 
suspension of phosphate rock, the initial products desired 
being monocalcium phosphate and calcium nitrate. No decision 
regarding the possibility of making industrial application of 
this process can be made until certain additional phases of 
the problem have been investigated. 


Potassium Nitrate 


The conversion of ammonia to potassium nitrate offers still 
another means of disposing of the former substance. Since 
potassium nitrate possesses very satisfactory physical proper- 
ties and contains two of the major nutrient elements desired 
for fertilisers, the problem of its utilisation in agriculture is 
largely an economic one. The most recent American contribu- 
tion to the development of a satisfactory method for the 
manufacture of this salt is that of Ross and Mehring,™ of 
the Bureau of Soils. According to their process, nitrogen 
tetroxide obtained from the oxidation of ammonia is absorbed 
in a saturated solution of potassium chloride. In the proposed 
cyclic operation of the process potassium nitrate is crystallised 








1@ Farbwerke vorm. Meister, Lucius, und Brining, British Patent 
242-990 (1924). 

11 Badische Anilin und Soda Fabnk, German Patents 429,477 
and 429,478 (1924); British Patent 249,370 (1925) 

12 Ind. Eng. Chem., 19, 211 (1927). 

#3 Tohnson, British Patent 246,377 (1925). 

44U.S. Patent 1,604,660 (1926). 


out and hydrochloric acid is removed as a by-product rhe 
inventors are now conducting a more thorough investigation 
of this process, the commercial applicability of which has 
aroused the active interest of one of America’s largest chemical 
manufacturers 


Ammonium Sulphate 

As previously mentioned, it is probable that in America 
the fertiliser manufacturers will continue for some time to give 
more attention to ammonium salts than to synthetic nitrates. 
One ammonium salt, the nitrate, has already been discussed, 
and others have been mentioned in connection with various 
fertiliser mixtures. 

The most common nitrogenous fertiliser, with the exception 
of Chilean nitrate, is ammonium sulphate. In America and 
most other countries ammonium sulphate has been manufac 
tured in large quantities from by-product ammonia and 
sulphuric acid. Since 1923 the Germans have been sending 
ever increasing quantities of the synthetic salt into the world 
market. The effect been to reduce the high prices 
prevailing prior to that date. A double salt, ammonium 
sulphate-nitrate, sold under the name of Leunasalpeter, 
is another widely exported German product. 

The fact that an exportable surplus of ammonium sulphate 
is already being made from by-product ammonia in America 
has been used as an argument against the possibility of syn- 
thetic ammonias being utilised for this purpose. The uni- 
formity and improved appearance of the synthetic product, 
however, may yet allow it to compete, particularly if a cheaper 
source of the sulphate radicle can be developed. In connection 
with such a cheaper source the process recently discussed by 
Jackman?*® before the Michigan Gas Association is worthy 
of mention. This process involves the interaction of gypsum 
and ammonium carbonate, and is claimed to be more economi- 
cal than other methods. A plant has been constructed to 
make use of the process in connection with a gas works at 
Battle Creek, Mich. For the full development of such a 
process it has been pointed out by British critics!’ that there 
are certain difficulties which will have to be overcome. In 
Germany, where a cheap source of sulphur is lacking, ammo- 
nium sulphate is made from gypsum, carbon dioxide, and 
ammonia. The correlation of this process with the manufacture 
of calcium nitrate has already been mentioned. Freeth!® has 
stated that the process of making ammonium sulphate from 
calcium sulphate is used at the Billingham plant in England. 
The consequent depressing effect on the sulphuric acid industry 
of that country has recently been discussed by Parrish.}*® 
The British utilise the mineral, anhydrite, rather than gyp- 
sum for this purpose. Anhydrite is said to be much more 
suitable than gypsum, since its content of calcium sulphate is 
higher and it is more readily susceptible to reaction with 
ammonium carbonate or bicarbonate. Deposits of anhy- 
drite are rather widely distributed throughout the United 
States. 

The possibility of using nitre cake in the manufacture of 
ammonium sulphate has been discussed by Moliter.2®° In this 
process ammonia and water are added to the nitre cake ob- 
tained from a nitric acid plant. After certain intermediate 
operations, considerable normal sodium sulphate is crystallised 
out. The ammonium sulphate (contaminated by a little of 
the sodium salt) is later removed by further evaporation and 
crystallisation. 


has 


Another process which has aroused some little interest 
in England at least is that of West, Jaques, and Morgan.”? 
Although the ultimate objective is ammonium sulphate, the 
primary product is the sulphite. The process consists in allow- 
ing ammonia to react with dilute sulphur dioxide, such as weak 
burner gases, in presence of water vapour. Under easily regu- 
lated conditions solid ammonium sulphite is produced in 
a form stated to be very sensitive to oxidation by the air. 
Certain drawbacks to the method have been mentioned by 
Parrish.?*® 
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Ammonium Phosphates 

The problem of the selection of an ammonium product 
which can be manufactured cheaply enough to compete with 
ammonium sulphate has been the subject of discussions by 
Curtis,?* Maxted,** and others. The phosphates appear quite 
attractive in this connection, since they provide phosphorus 
as well as nitrogen in a readily available form. Both the 
mono- and diammonium phosphates can be used as ferti- 
lisers. The latter salt has been favoured by the Germans, 
but the former, being less hygroscopic and having a higher 
ratio of phosphorus to nitrogen, is more suited to American 
conditions. 

It has been found possible in general to mix the ammonium 
phosphates with other fertiliser materials. A mixture with 
potassium nitrate, Nitrophoska, has already been discussed. 
One of the grades of £mmophos, a product manufactured in 
America, consists of a mixture of ammonium sulphate and 
monoammonium phosphate,*4 while the Leunaphos of the 
Germans is similar except for the substitution of the di- for 
the mono-salt. According to Daugherty,?® the manufac- 
ture of Leunaphos on a large scale did not begin until after 
the completion of the phosphoric acid plant at Piesteritz 
in the late spring of this year. Other German products consist 
of the phosphate mixed with ammonium nitrate*® in one case, 
and with potassium chloride!” in another. 

It is quite generally recognised that a rapid increase in 
the output of ammonium phosphates awaits only a cheaper 
phosphoric acid. In this connection the possible utilisation 
of the Liljenroth*’ process has aroused considerable interest. 
In the operation of this process, yellow phosphorus is first 
produced in an electric furnace. Phosphoric acid is then ob- 
tained by blowing the vaporised phosphorus mixed with steam 
over a Catalyst at 1000° C. The hydrogen, which is simul- 
taneously generated, can be used to advantage in the syn- 
thesis of the ammonia, which is then combined with the phos- 
phoric acid. Possible improvements of this last step have 
been outlined in two recent patents, the essential features 
of which have been discussed by Parrish.1® The Germans 
are already taking advantage of this process. By utilising 
part of the power available at the Piesteritz cyanamide plant, 
they were by the middle of 1927 in a position to produce 
P,O; at the rate of 6,000 tons per year.®® 


Compounds of Ammonia and Carbon Dioxide 


In addition to the phosphates, the solid compounds which 
can be produced from ammonia and carbon dioxide have 
possibilities of becoming rivals of the sulphate. These com- 
pounds are ammonium carbamate and urea. If water is also 
included in the system, two others, the carbonate and bicar- 
bonate, may be added to the list. 

Although no great amount of attention seems to have been 
devoted to three of these—the carbamate, carbonate, and 
bicarbonate—it has been reported that one of the largest 
manufacturers of synthetic ammonia in America converts 
part of its product into the last-named salt. The possi- 
bilities of these three compounds have recently been reviewed 
by Maxted.% Since carbon dioxide is available in large quan- 
tities whenever the hydrogen for the synthesis of ammonia 
is obtained by the water-gas catalytic process, the lack of 
materials should never be a source of difficulty in the manu- 
facture of such compounds. On account of the instability 
of both carbonate and carbamate, most of the investigation 
has been concerned with the production of urea, a more stable 
compound. A recent Badische patent** states that the in- 
stability of ammonium bicarbonate can be attributed to 
the presence of small quantities of the carbonate and car- 
bamate. When the salt is prepared free from these impu- 
rities, the loss of ammonia on storage is said to be very slight. 
That the carbamate can also be prepared in stable form is 


2.4m. Fertilizer, 64, No. 13, 67 (1926). 
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. 36 (1924). 
* Tbid., 451, 16 (1927). 
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256,972 (1925). 
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** British Patent 244,645 (1925). 
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indicated by the claims of a patent recently granted to British 
investigators.?° 

Although Ge rmany seems to have been the only country 
which has produced urea on a commercial scale, others have 
been actively investigating the project. According to Bueb! 
the problems connected with the successful manufacture of 
urea were solved by the Germans in 1924. It now seems 
doubttul whether their solution was as successful as reported, 
although German urea is at present on the American market. 
The exact details of the German process are not available. 
The svnthesis of urea in general has, however, been thor- 
oughly discussed by Matignon and Frejacques.*® The re- 
sults of certain phases of the investigation which is being 
conducted in this country have recently been published by 
Clark and Krase*! and by Krase and Hetherington.3? Ca- 
sale** has recently patented a process for manufacturing urea. 
According to his method, carbon dioxide is brought into contact 
with synthetic ammonia just as the latter leaves the catalyst 
chamber, the purpose of this procedure being to make use of 
the thermal and volume energy contained in the gas. The urea 
formed is cooled in the lower part of the reaction chamber. 

Both advantages and disadvantages may be listed for urea. 
Its tendency to take up moisture, although strong, is less 
than that of Chilean nitrate. According to MacDowell, field 
tests have indicated that urea is not superior to ammo- 
nium sulphate as a general fertiliser. Bueb* states, however, 
that its application is destined to be very successful with 
such crops as tobacco and hops, and with vines, in gardens, 
and on pasture lands. Since its nitrogen content is nearly 
47 per cent., its use in America, where freight charges are im- 
portant, should increase rapidly, provided the necessary propa- 
ganda is forthcoming. Alexander** has recently directed 
attention to the fact that its use in fertilisers is not the only 
outlet for synthetic urea. It can also be utilised in the manu- 
facture of synthetic resins and artificial (non-breakable) glass. 
In summary, it can apparently be safely stated that the out- 
look for synthetic urea is bright. 

Propaganda 

According to Bueb,? agriculture has always been the cen- 
tre of the German propaganda efforts. The first step was 
a widespread series of ocular demonstrations of the effect of 
nitrogen in promoting the growth of plants. Then followed 
accurate determinations of the increases in the yields of 
various crops, and demonstrations by means of model farms 
of the profits to be gained from utilisation of the most modern 
scientific experience. Although certain projects of a propa- 
ganda nature which the Germans had contemplated for China 
may have been somewhat fantastic, there is no doubt but 
that the methods they used at home were quite successful. 

While Speyer®* has stated that low price and adaptable 
variety of form have made the major contributions towards 
creating a demand for nitrogen in England, certain efforts 
along the line of additional propaganda have been carried out. 
On December 1, 1926, the newly created Nitram, Ltd., took 
over the selling and propaganda functions of both Synthetic 
Ammonia and Nitrates, Ltd., and the British Sulphate of Am- 
monia Federation. A recent report*® states, furthermore, 
that both the British Government and the new big chemical 
merger, Imperial Chemical Industries, Ltd., are concentrat- 
ing upon research from an agricultural point of view, the 
object being to assist and educate the farmer. 

There has been a rumour of the possible establishment 
of a nitrogen institute in the United States. One of the 
functions of such an institute would undoubtedly have to 
do with propaganda. Just what form this propaganda 
should take in America is a question outside the scope of 
this paper. The fact remains, however, that the per capita 
consumption of nitrogen in this country is low. Education 
of the prospective user of nitrogen cannot fail to have a bene- 
ficial influence upon the demand for this substance. 
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From Week to Week 


Dr. G. M. Dyson has been appointed senior lecturer in chemistry 
at Loughborough Technical College 

\ MEDAL IN HONOUR OF BERTHELOT has been awarded by the 
Seventh Congress of Chemical Industry in Paris recently to George 
Claude 

\ COMBINED 
with a military 


tensiiving 
Dr. 7. GORDON 
] 


1e Leathersellers’ 





defence 


Krasnodar 


CHEMICAL AND AVIATION 
chemical laboratory at 
its activity in Russia 


organisation, 
is stated to be 


PARKER, on the occasion of his retirement from 
Technical College, has been presented with a 
recording thermograph and barograph. 

STEIN BROTHERS, LTD., 
Street, London, E.C 5. 
are as follows 


of Ocean House, 24-25, Great Tower 
advise us that their new telephone numbers 
Royal 8724 and 8725 (private extension to works). 

THE NEW CHEMISTRY BUILDING of the University of Maryland 
was opened in November, the inaugural address being given by 
Dr. Edgar F. Smith, formerly Provost of the University of Penn- 
sylvania. 

GERMAN CAUSTIC SODA EXPORTS declined during the first eight 
months of 1927 to 6,437 metric tons, from 10,518 tons during the 
corresponding period of 1926. Over half of the 1927 exports were 
destined for the Netherlands. 

THE STATE INSTITUTE OF APPLIED CHEMISTRY at Leningrad is 
stated to have developed an electro-thermic process for the manu- 
facture of yellow phosphorus, phosphorites, apatite, common 
sand, and Donetz coal being the materials used 

BROTHERTON AND Co., Ltp., are opening an office on Monday, 
January 2, 1928, at 53, King Street, Manchester. The Manchester 
branch, controlling local stocks of hydrosulphites, etc., will be under 
the management of Mr. F. T. Cutler, and with him will be associated 
Mr. R. B. Penrose. 

UNIVERSITY NEws :—Cambridge: Dr. M. Dixon, of Emanuel 
College, has been appointed University lecturer in biochemistry.— 
Oxford: Mr. C. G. T. Morison, reader in agricultural chemistry, 
has been appointed to an official studentship at Christ Church 
College.—Mr. J. H. Wolfenden has been appointed lecturer in 
chemistry at Exeter College. 

[THE FOLLOWING OFFICERS WERE RECENTLY ELECTED by the 
American Institute of Chemical Engineers at the twentieth semi- 
annual meeting: Mr. E. R. Weidlein, president; Mr. A. H. 
White, vice-president ; Mr. H. C. Parmelee, secretary ; Mr. M. H. 
Ittner, treasurer; Mr. D. Wesson, auditor; Messrs. J. V. N. Dorr, 
J. R. Withrow, W. C. Geer, and R. T. Haslam, directors. 

THE COMMISSIONERS OF CUSTOMS AND EXcISE have prepared a 
notice (No. 161) explaining the arrangements which have been made 
with the consent of the Postmaster-General, for the importation 
of certain bona-fide trade samples of dutiable chemicals by sample 
post. Copies may be obtained by importers and others concerned 
on application to the Secretary, Custom House, London, E.C.3. 

AT A MEETING OF THE CouncliL of the Cornish Institute of Engi- 
neers on December 17, it was announced that the Royal Geological 
Society of Cornwall, the Royal Cornwall Polytechnic Society and 
the Cornish Chamber of Mines wished to join in a formal invitation 
to the Institute of Mining and Metallurgy to hold its summer 
meeting at Camborne next year, and that the Royal Institution of 
Cornwall would probably also co-operate 

PROFESSOR C. B. CoLiip, one of the co-discoverers of insulin, 
has been appointed professor of biochemistry in the medical faculty 
of McGill University, Montreal. It was Professor Collip who made 
the first insulin that was ever used on a patient. Though but 
35 years of age, Professor Collip is recognised as one of the out- 
standing biochemists of America. Recently he has made further 
liscoveries in connection with the parathyroid glands and the treat- 
ment of tetany. 

ARTIFICIAL SILK NEWS.—Rumours are’ current in Preston that 
Courtaulds propose to erect a factory at Ashton-on-Ribble. It is 
understood that a representative of the firm has visited the town 
as one of a number of places, among which Blackburn and Lancaster 
are also mentioned.—The amount of artificial silk imported into 
British India in the first half of the fiscal year, ending in September, 
was just under 2,000,000 lb., with a value of 78} lakhs of rupees 


as against 383 lakhs in the corresponding period in 1926. The 
British share rose from 254,000 Ib. to 1,236,000 Ib 
THE CHEMICAL SECTION of the American Association for the 


Advancement of Science, which held its meetings this week, heard 
the following papers among others: ‘‘ A Glimpse of Chemistry Here 
and Abroad,”’ by Professor L. W. Jones, who has been visiting 


Europe ; “‘ Valence,”’ by Professor W. A. Noyes ; “‘ Separations by 
the Ionic Migration Method,’”’ by Professor J. Kendall, F.R-.S. ; 
and ‘‘ Ionic Antagonisms in Colloid Systems,” by Professor H. B 


Weiser. On Thursday, Friday, and to-day the Second Symposium 
on Organic Chemistry of the American Chemical Society was held 
at Columbus, Ohio. 


[HE MATHIESON ALKALI Works of New 
the ammonia business of the B. P. Clapp Co 
Markets, the American industrial chemical journal, 
will, as from the beginning of January, 1928, be published monthly 
instead of weekly. 

Mr. I. WILDBLOoD, chairman of the Blythe Bridge Colour Works, 
has recently retired from the staft of the Shelton Iron, Steel and 
Coal Co. after 53 years’ service 

RECENT WILLS INCLUDE :—Mr. Charles Edward Hawthorne, 
managing director of the Liverpool Building Material and Cement 
Co., {11,152 (net personalty £10,035). 

"§$THE CHEMICAL STAFF of the Newcastle and Gateshead Gas Co. 
held their annual dinner in Newcastle on December 23, the chief 
chemist, Mr. L. H. Sensicle, being in the chair. 

A FIRE caused very extensive damage to a building of one floor 
used as a distillery by Standard Synthetics, Ltd., chemical manu- 
facturers, at Queen Street, Hammersmith, €.ondon. 

THE UNITED JAPANESE CHAMBERS OF COMMERCE have decided 
to promote a large exhibit at the forthcoming Leipzig Spring Fair 
which commences on March 4, 1928. The amount of space already 
definitely booked is 1,800 square feet. 

BENZOL-VERBAND G.m.b.H., of Bochum, and the Benzol Vereini- 
gung des Ostens G.m.b.H., Berlin, which together control nearly 
the whole of the German benzol production, have formed an agree- 
ment for co-operation in price and sales policy. 


York have acquired 
, of Cincinnati. 
( he mie al 


THE DIRECT PRODUCTION OF STEEL from ore at the Hoesch Steel 
Works is stated now to have passed laboratory tests and reached 
a practical stage. A plant with a capacity of 30 tons is being 
erected, and is expected to be in operation next June. A cheapening 
of production by 30 per cent. is claimed. 

Mr. T. S. MARSH, works manager of the Netham Works, Bristol, 
of the United Alkali Co., retired recently after 39 years’ service with 
the company, which he joined when it was the Netham Chemical 
Co., in 1888. He was presented with a handsome silver tray by 
Mr. J. Bernard, of Imperial Chemical Industries, Ltd. 

NOMINEES FOR THE PRESIDENCY of the American Chemical Society 
are Dr. C. A. Browne, of the United States Bureau of Chemistry 
and Soils ; Professor Moses Gomberg, of the University of Michigan ; 
Dr. Irving Langmuir, of the research laboratory of the General 
Electric Co., of America ; and Dr. S. W. Parr, emeritus professor of 
industrial chemistry in the University of Illinois. 

THE MOREHEAD GOLD MeEpat of the International Acetylene 
Association of America has been presented to the Underwriters’ 
Laboratories, Inc. The medal is presented annually for exception- 
ally meritorious service in the production and utilisation of calcium 
carbide and acetylene. Mr. L. E. Ogden, of the Oxweld Acetylene 
Co. of New York, has been elected president of the Association or 
1927-28. 

AN EXPLOSION followed by fire occurred on the morning of Thurs- 
day, December 22, at Southport (Lancs) Gasworks at Growlands, 
where the gas supply for the town is generated. The explosion took 
place in the meter house connected to the main supply, and one of 
the gasometers had a huge rent torn in its upper surface. A portion 
of the gasworks near the meter house was destroyed, and the meter 
house roof and part of the walls were blown away. 

SCARCITY OF BROMINE during the world war led to the establish- 
ment of a plant in Tunis. After meeting with only a small degree 
of success, a French company elaborated a plan to exploit the salt 
lakes in the Crimea, and in 1917 six bromine towers were built. 
Due to political disturbances, operations were suspended shortly 
after the plant was finished, and were not resumed until 1923-24. 
Abundance of raw material, existing plant equipment and the rela- 
tively high prices ruling for the products, should make this plant 
an important potential supplier of bromine, magnesium chloride, 
and magnesium carbonate. The high prices of chlorine delivered 
at the plant have been a heavy burden, and plans are being con- 
sidered to install an electrolytic chlorine plant on the premises. 

THE EIGHTEENTH ANNUAL EXHIBITION of the Physical and 
Optical Societies will be held on January 10, 11 and 12, 1928, 
at the Imperial College of Science and Technology, Imperial Institute 
Road, South Kensington, and will be open in the afternoon from 
3 p-m. to 6 p.m., and in the evening from 7 p.m. to10 p.m. More 
than eighty firms will be exhibiting in the trade section this year, 
and in addition there will be a group of research and experimental 
exhibits by Fellows of the Societies, research laboratories and 
institutions, and others. Historical exhibits will also be included. 
The discourses in connection with the exhibition will be given at 
8 p.m. on each evening. Members of societies may obtain tickets 
from their secretaries and others from the Secretary of the Physical 
and Optical Society, 1, Lowther Gardens, Exhibition Road, London, 
S.W.7. 

Obituary 

Mr. SPENCER STANFORD, for many years associated with the 

Whitecrook Chemical Works, Clydebank. 
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The following information is prepared from published Patent Specifications and from the lilustrated Official Journal (Patents) 


by permission of the Controller to H.M. Stationery Office. 


Printed copies of fuli Patent Specifications accepted may be 


obtained from the Patent Office, 25, Southampton Buildings, London, W.C.2, at 1s. each. 


Abstracts of Complete Specifications 


80.072 AceETIC ANHYDRIDE, MANUFACTURE O} H. Drey- 
fus, 8, Waterloo Place, London, S.W.1 \pplication 
date May 26, 10260 


Specification No. 257,968 (see THE CHEMICAL AGE, Vol 
XV, p. 376) describes the production of acetic anhydride by 
passing acetic acid vapour over water binding agents. In this 
invention, the vapour is passed over a heated catalyst con 
sisting of one or more of the phosphoric acids at a temperature 
C. The phosphoric acid may be circulated con- 
tinuously through a regeheration zone, where it is heated to 
remove water. The reaction gases are subjected to fractional 
condensation, as described in Specification No. 256,663 (see 
ur CHEemicaL AGF, Vol. XV, p. 278), by leading them through 
one or more fractionating columns maintained at temperatures 
between the boiling points of acetic anhydride and water. 


ot 150 400 


DYESTUFFS FROM BENZANTHRONF, PRODUCTION 
Ol The British Alizarine Co., Ltd., W. H. Dawson, and 
P. Beghin, Trafford Park, Manchester Application date, 
August 26, 1926 
Benzanthrone and Kzti-halogenated benzanthrones when 
treated with strong alkalies or alkali metal alcoholates or alkali 
metal anilides yield violanthrone or isoviolanthrone (dibenz- 
anthrone and isodibenzanthrone), but the union of the two 
molecules is not complete and a substantial yield of by- 
products which are not dyes is obtained. In this invention, 
the by-products are subjected to further treatment at high 
temperatures with alkali, e.g., caustic potash or alkali metal 
alcoholates or alkali metal anilides or caustic potash and 
aromatic amine \ substantial further yield of violanthrone 
or isoviolanthrone is thus obtained. It is found that if the 
original fusion of the Bz1-halogenated benzanthrone is effected 
with alcoholic potash the by-products will react more readily 


251,010 


with aniline and potash, and vice versa. Examples are 

riven 

281,035 RECOVERY OF SODA FROM ITS SOLUTIONS. W. M. 
Wallace, Randolph Hill, Denny, Stirlingshire, and J 
Macgregor, of Ernest Scott and Co., Ltd., Pradfield 


Road, Silvertown, London, E.16 date 
September 13, 1926 

Specification No. 217,468 (see THE CHEMICAL AGE, Vol. X] 
p. 70) describes the recovery of soda from spent liquor pro- 
duced in the treatment of esparto, rags, straw, grass, bamboo 
etc., in which the liquor is concentrated and calcined, and dis- 
charged from the furnace on to a travelling grate to which 
iir is supplied so that further burning takes place, and the 
material is then conveyed to the causticising pots. In this 
invention, the calcined material is conveyed first to a vessel 
in which it is broken up and dissolved, and then passes to a 
tank where insoluble material settles, and the solution then 
flows to the causticising pots. 


Application 


281,114. DyESTUFFS, MANUFACTURE OF, AND DYEING CEL- 
LULOSE EsTERs. C. M 3arnard, Market Street 
Hyde, Cheshire, and The British Alizarine Co., Ltd., Traf- 
ford Park, Manchester Application date, January 6, 


1927 
/ 


167, 


Specification No (see THE CHEMICAL AGE, Vol 
XV, p. 455) describes the preparation of dyestuffs for cellulose 
esters by condensing citric acid with an amino compound 
of amino-anthraquinone or its derivatives such as benzan- 
throne. In this invention, citric acid is fused with an azo- 
dyestuff containing one or more free primary amino groups 
and no sulphonic group to obtain a water soluble dyestuff. 
The products if the molecular weight is sufficiently low are 
suitable for dyeing cellulose esters. The citric acid may be 
fused directly with the azo-dyestuffs or with an amino deriva- 
tive of a compound which can afterwards be treated to form 
the azo dye, e.g., with a nitro-amine which can be reduced, 
diazotised, and ¢ oupled with a substance such as beta-naphthol 
to form an azo-dyestuff. An example is given of the fusion 
of citric acid with para-amino-benzene azo %-naphthol to 


255,900 


obtain a dyestuff which gives an orange-brown shade on cellu 

lose acetate. 

281,133. PURIFYING SULPHUR CONTAINING BITUMEN, PROCESS 
FOR. William Blythe and Co., Ltd., Holland Bank Chemi- 
cal Works, Church, Lancs., W. H. Bentley, 25, Upping 
ham Road, Wallasey, Cheshire, and B. Catlow, 68, Rhyd 
ding Street, Oswaldtwistle, Lanes. Application date 
February 12, 

rhe process is for removing the bitumen from natural sul 
phur, or sulphur obtained from spent oxide. It has been 
found that the amount of bitumen can be reduced but not 
completely removed by distilling the sulphur, but it may be 
completely removed if the sulphur is distilled with a finely 
divided inert material which may be of an adsorbent nature 

Suitable substances are finely divided calcium sulphate, calcium 

phosphate (bone ash), sodium sulphate, powdered charcoal, 

active carbon, precipitated silica, silica gel, kieselguhr, or fine 

sand. Examples are given of the treatment of Sicilian o1 

American sulphur containing up to 2 per cent. of bitumen 

and also spent oxide sulphur. 

Note.—Abstracts of the following specifications, which are 
now accepted, appeared in THE CHEMICAL AGE when they 
became open to inspection under the International Conven- 
tion 269,179 (E. G. T. Gustafsson), relating to production 
of metals from oxide ores, see Vol. XVII, p. 7 (Metallurgical 

Section 271,044 (Holzverkohlungs-Industrie Akt.-Ges.), 

relating to concentrating volatile aliphatic acids, see Vol. 

XVII, p. 62; 271,828 (Holzverkohlungs-Industrie Akt.-Ges.), 

relating to concentrating raw pyroligneous acid, see Vol. 

XVII, p. 116; 271,881 (M. Frischer), relating to volatil 

inorganic acids, Vol. XVII, p. 134; 273,659 (General 

Motors Corporation), relating to electrolytic deposition of 

chromium, see Vol. XVII, p. 23 (Metallurgical Section) ; 274,882 

R. Appel), relating to electrolytic separation of metallic chro- 

mium, see Vol. XVII, p. 31 (Metallurgical Section) ; 275,213 

(Chemische Fabrik auf Actien, vorm. E. Schering), relating 

to iodine substituted benzonitriles with a linkage of the 

phenol ether type, see Vol. XVII, p. 311. 


1927 
/ 


see 


International Specifications not yet Accepted 
279,037. CaLtciuM NITRATE. Appareils et Evaporateurs 
Kestner, 5, Rue de Toul, Lille, Nord, France. Interna- 
tional Convention date, October 16, 1926. 
In an apparatus for obtaining calcium nitrate from nitric 








acid and the 


carbonate, 
hopper 3 to a tower 1, and nitric acid is sprayed through 


calcium carbonate is fed from a 
a device 4. The nitrate solution and carbon dioxide are 
drawn by a fan 9 through a tubular heater 10 at 70°-80° C. 
to ensure complete reaction between the limestone particles 
and theacid, and then to a separator 6, from which the nitrate 
tlows to a tank 8. 

279,406. Base EXCHANGING SUBSTANCES. 
Second Avenue, Pittsburg, U.S.A. 
Jaeger, 9, Grandview Avenue, Crafton, Pa., U.S.A.) 
International Convention date, October 19, 1926. 

These substances which may be used for water purification, 
gas adsorption, catalysis, or as pigments, insecticides, seed 


Selden Co., 339 
(Assignees of A. O 
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disintectants or cements, are obtained by the reaction of one 
soluble silicate, one metal salt, and at least one metallate 
to obtain a product alkaline to litmus. A large number of 
examples of the production of these substances and of their 
use for a wide variety of purposes are given. 


279,458 


HyprocarBons. LD. Florentin, A. 
Matignon, Rue du Louvre, Paris. Internationa! 
Convention date, October 23, 1926. Addition to 276,007. 
See THE CHEMICAL AGE, Vol. XVII, p. 330.) 

In an example of hydrogenation as applied to phenolic 
oils and tars, a phenolic oil from coke is treated with hydrogen 
ind dried alumina at 450-460° C. at a pressure of 80 kilos. per 
sq.cm., vielding 75-80 per cent. of a mobile liquid 65 per cent. 
of which boils between 70° C. and 180° C., and consists mainly 
of benzene low temperature tars 


Kling, and C. 
bis, 


hydrocarbons. If are 

treated, a second catalyst may also be used, such as a halo- 

genide of magnesium, zinc, iron, chromium, aluminium, etc., 
and the hydrogenation is effected in two stages. 

279,480. Dyers. 1.G. Farbenindustrie Akt.-Ges., Frankfort- 
on-Main, Germany. International Convention date, 
October 23, 1926. , 

\ 3-methylbenzene-1-thioglycollic acid substituted in the 
2-position by "CN, ‘CONHg, or ‘COOH, is treated with a ring- 
closing condensing agent, and the 4-methyloxy-thionaphthene 
is either oxidised or condensed with a diketone or a reactive 
derivative. In an example, 3-methylbenzene-1-thioglycollic- 
2-carboxylic acid nitrile is heated with caustic soda solution 
and the resulting 3-amino-1-thionaphthene-2-carboxylic acid 
converted into the oxythionaphthene by heating with dilute 
sulphuric acid, and oxidised to the dyestuff as usual. The 
above-mentioned nitrile is obtained by substituting the cyano 
group for the amino group in 1-methyl-2-amino-3-nitro- 
benzene, reducing the nitro group to the amino group and 
exchanging the latter for the thioglycollic acid residue by 
way of the diazo compound. 


279,500. ACIDYL NAPHTHALENES AND ACENAPHTHENES. 
1.G. Farbenindustrie Akt.-Ges., Frankfort-on-Main, Ger- 
many. International Convention date, October 23, 1920. 

Monoacidyl derivatives of the naphthalene and acenaph- 
thene series are treated with an aromatic or aliphatic acid 
chloride in the presence of aluminium chloride to obtain the 
diacidyl_ derivatives. Thus, «-benzoylnaphthalene may be 
heated with benzoyl chloride and aluminium chloride, and the 
product decomposed with water, washed with caustic soda, 
and crystallised from benzene. 1 : 5-dibenzoylnaphthalene 
crystallises, and 1 : 8-dibenzoylInaphthalene can be obtained 
from the mother liquor. The preparation of dibenzoylacenaph- 
thene and diacetylacenaphthene is also described. 

Reduction Co., 

(Assignees of S. S. 

Convention date, 


279,515. ALUMINIUM ComPouNDs. Clay 
1030, West North Avenue, Chicago. 
Svendsen, Chicago.) International 
October 25, 1926. 

Bauxite or felspar is heated to 34 
of ammonium fluoride or 


100° C. with a solution 


bifluoride to 


obtain ammonium 
silicofluoride, ammonium titanic or vanadic fluoride, and 
aluminium and other fluorides. The solution is dried and 


heated to 400°-500° C. to volatilise silicon, vanadium, and 
titanium fluorides, and ammonia, and the residue is reduced 
and treated with ammonia and hydrochloric acid gas to 
convert the fluorides to chlorides. Aluminium chloride and 
Huoride pass off and are fractionally condensed, and the 
chloride may be treated with steam to obtain alumina and 
hydrochloric acid. 


279,774. PurRiFyiInG Liovurp Hyprocarsons. Allgemeine 
Ges. fiir Chemische Industrie, 33, Unter den Linden, 
3erlin. International Convention date, November 1, 
1926, 


Mineral and tar oils are treated in a tower with an ascending 
current of sulphur dioxide, and the upper end of the tower is 
widened to reduce the velocity of the oil and facilitate separa- 
tion of the entrained gas. 


TREATING 


279,786. TITANIFEROUS SOLUTIONS. ‘Titan Co. 
Aktieselskabet, Fredriksstad, Norway. International 
Convention date, October 28, 1926. 


IImenite is treated with sulphuric acid and the solution 
reduced with iron. The solution contains go-130 grms. 


TiO, per litre and the temperature should be below 60° C. 
Spongy iron may be used, and the necessary amount calculated. 


279,790. THIURAMDISULPHIDES. Silesia Verein Chemischer 
Fabriken, Ida-und Marienhutte, near Saarau, Germany. 
International Convention date, October 30, 1926. 

Alkyl-aryl-substituted dithiocarbamic acids in alkaline 
solution are oxidised by a mixture of nitric oxide and air to 
obtain thiuramdisulphides. An example is given. 


279,811-2. CYANAMIDES. N. Caro, 8, Budapesterstrasse. 
Berlin, and A. R. Frank, 138, Kurfurstendamm, Halensee, 
Berlin. International Convention date, 
1926. 

279,811. Calcium or magnesium carbonate or dolomite is 
treated at or slightly above its dissociation temperature with 
ammonia, in ceramic or quartz vessels, in the absence of iron, 
nickel, etc., to obtain the cyanamides. 

279,812. Oxides, carbonates, or salts of the alkaline earth 
metals or magnesium are heated above 400° C. and treated 
with hydrocyanic acid gas to obtain cyanamides. 


October 27 


279,815. WULCANISATION ACCELERATORS. Naugatuck 
Chemical Co., Elm Street, Naugatuck, Conn., U.S.A. 
(Assignees of S. M. Cadwell, 561, West 58th Street, New 
York.) International Convention date, 
1926. 


November 1, 


A vulcanisation accelerator consists of a halogen-containing 
or other derivative of an aldehyde-amine condensation 
product, particularly a condensation product of an aliphatic 
aldehyde having 2-7 carbon atoms in the molecule, and a 
primary amine. Examples are given, employing the con- 
densation product of heptaldehyde and aniline. 


279,825. DESTRUCTIVE HYDROGENATION. I.G. Farbenin- 
dustrie Akt.-Ges., Frankfort-on-Main, Germany. Inter- 
national Convention date, October 28, 1926. 

Coal, tar, oils, etc., are subjected to heat treatment in iron- 
nickel-chromium tubes heated to 420° C. by the passage of an 
electric current. 


Specifications Accepted, with Date of Application 

262,738. Products arising during the liquefaction of coal by 

hydrogenation, Process for elaborating. Deutsche Bergin 
Akt.-Ges. fiir Kohle und Erdélchemie. December II, 1925 

261,362. Distillation of carbonaceous material. L. C 
November 16, 1925. 

267,138. Hot desulphurisation of gases derived from the distilla- 
tion or the pyrogenation of solid, liquid or other combustibles, 
Process and apparatus for. Soc. Internationale des Procédés 
Prodhomme Houdry. March 4, 1926. 


Karrick. 


270,661. Chambers for the manufacture of sulphuric acid. M. 
Colombo Y Manni. May 6, 1926. 
271,877. Roasting of zinc sulphide ores. 

lurgique de Hoboken. May 27, 1926. 


Soc. Generale Metal- 


279,370. Reducing zinc ores, Process of. H. Wittek. October 23, 
1926. 

281,741. Ores of copper and other metals, Treatment of. F. 
Dietzsch. July 7, 1926. 

281,763. Magnetic alloys. W.S. Smith, H. J. Garnett, and J. A. 
Holden. September 8, 1926. 

281,767. Secondary disazo dyes. British Dyestuff Corporation, 
Ltd., J. Baddiley, P. Chorley, and R. Brightman. Septem- 
ber 8, 1926. 


281,769. Distilling crude oil from shale, Method of and apparatus 
for. C. A. Spotz. September 9, 1926. 

281,795. New derivatives of 2: 3-hydroxynaphthoic arylides, 
Manufacture of. British Dyestuffs Corporation, Ltd., J. B. 
Payman, and H. Wignall. September 20, 1926. 

281,799. Hardening copper and copper alloys, Method of. 
Gustafson. September 21, 1926. 

281,827. Aqueous solutions of acetic or formic acid, Method of 
concentrating. W. N. Haworth and J. Nelson, Ltd. Octo- 
ber 19, 1926. 

281,852. Apparatus for stirring 
(I1.G. Farbenindustrie A kt.-Ges.) 

281,912. Aluminium alloy. H. C. 
March 17, 1927. 

281,927. Esters of the cellulose series, Manufacture of. O. Y. 
Imray. (I.G. Farbenindustrie Akt.-Ges.) April 19, 1927. 


a. W. 


and mixing. J. Y. 
November 15, 
HA 


Hall, and 


Johnson. 
1926 
Fk. Bradbury 


281,950. Alloys. T. H. Kelly. May 31, 1927. 
281,963. Pure iron, Manufacture and production of. J. Y. John- 
son. (1.G. Farbenindustrie Akt.-Ges.) June 26, 1927. Ad- 


dition to 262,938. 
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Weekly Prices of British Chemical Products 


The prices and comments given below respecting British chemical products are based on direct information supplied by the British 
manufacturers concerned. Unless otherwise qualified, the figures quoted apply to fair quantities, net and naked at makers’ works. 


General Heavy Chemicals 
Acip ACETIC, 40 TECH 


419 per ton. 

















AX Boric, COMMERCIAI Crystal {30 per ton ; powder, 432 per 
t ywder, £34 per ton 
38. gd. to 6s. per carboy dd. according to 
nd locality 
10s. to £27 per ton, makers’ works 
1 quality 
4 National prices f.o.r. makers’ works 
ip and down owing to local considera 
id, 60s. p Iw., Arsenical 
Non-a 15s. per ton 
AMMON ALKALI 4615s. per ton f.0.1 rms tor contracts, 
Bis {ITE OF LIME {7 10s. per ton, f packages extra 
Bi ig 10s. per ton dd; Contract, #8 10s 
B Is, £19 IOs. t 20 per to granulated 
{21 per t Packed 2-cwt. bags, 
riage | nv station in Great Britai 
( M CHLORIDE (SOLID {5 to 45 5s ton d,d carr. paid 
COPPER DSULPHATI £25 to #25 10S. per ton 
METHYLATED SPIE 61 O.P.—Industrial, 2s. 2d. to 2s. 7d. per gall 
il, 2s. 4d. to 2s. ad. per gall mineralised 
, per gall.; 64 O.P., 1d. extra in all cases 
prices according to quantity as from January I, 1928. 
NICKEL SULPHATE.—#35 per ton dd 
NICKEL AMMONIA SULPHATI £38 per ton d.d 
PoTASH CAUSTI 430 to 433 per ton 
PoTAssIUM BICHROMATE 44d. per lb 
PoTASSIUM CHLORATE.—3{d. per lb., ex wharf, London, in cwt. kegs 
SALAMMONIAC £45 to #50 per ton d/d Chloride of ammonia 
£37 to £45 per ton, carr. paid 
SaLt CAKE.—#3 15s.to44 pertondd. In bulk 
Sopa CausTic, SOLID Spot lots delivered, £15 2s. 6d. to 418 per 
ton 20s. less for contracts. 


according to strengtl 

Sopa CRYSTALS £5 (55 ‘r ton, ex railway depots or ports 

SODIUM ACETATE 97/95 £21 per ton 

Soptum BICARBONATE.—/I0o Ios. per ton, carr. paid 

SopIUuM BICHROMATE 33d. per Ib 

SopiuM BISULPHITE POWDER { 
for home market, 1-cwt. drums included 

SODIUM CHLORATI 23d. per Ib 

Sopium NITRITE Basis 


per ton delivered 


#15 10s. f.o.r. London 





60 62 {17 10s 


100 {27 per ton did 








SopIuM PHOSPHATE.—i14 per ton, f.o.b. London, casks free 

Sop!uM SULPHATE (GLAUBER SALTS £3 12s. 6d. per ton 

SopIUM SULPHIDE Con SOLID, 60 65 $13 5s. per ton dd 
Contract, 413. Carr. paid 

SoDIUM SULPHIDE CRYSTALS Spot, 48 12s. 6d. per ton dd 
Contract, 48 10s. Carr. paid : ; 

SoDIUM SULPHITE, PEA CRYSTALS 14 per ton f.o.b. London 
1-cwt. kegs included 

Coal Tar Products 

Acip CARBOLIC CRySTALS.—7jd. to 7?d. per lb. Crude 60's, 2s. 5d 
pe prompt ; lower for 1928 delivery 

Acip CRESYLIC 99 100 2s. 11d. to 3s. per gall 97.99 2s. 4d 
to 2s. 54d. per gall Pale, 95 2s. 3d. to 2s. 4d. per gall 
Dark, 95°, 2s. 1d. to 2s. 2d 

ANTHRACENI A quality, 24d. per unit. 40 £5 per ton 

ANTHRACENE OIL, STRAINED.—8d. to 8$d. per gall. Unstrained 
72d. to 8d. per gall 

BENZOLI Crude 65's, ¢ tank 


i y4d. to o3d. per gall., ex works in 
Standard Motor, 1s. 13d. to Is , z 


Pure, Is 


wagons 
works in tank wagons 
works in tank wagons 
rod. 


1s. 4d. to 1s. 8d. per gall. Firm. Pure, 1s 





to 2 
XyvLor Pure, 1s. od. per gall 
CREOSOTE Cresyvlic, 20.24 10d. to 11d. per gall. ; middle oil, 13d 





gall. Heavy, 83d. to od. per gall. Standard specifi 
cation, 74d. to 7?d. ex werks. Salty, 7d. per gall 

Crude, od. to 1od. per gall. Solvent 90/160, 94$d. to 
10$d. per gall. Solvent 95 160, Is. 3d. to 1s. 4d. per gall. Solvent 


y0 /190. add. to Is 3d 


less 1 


per gall 





NAPHTHALENE CRUDE Drained Creosote Salts, £5 per ton 
Whizzed or hot pressed, 48 per ton 

NAPHTHALEN! Crystals, {13 to £13 Ios. perton. Quiet. Flaked 
{14 to £15 per ton, according to districts 

PITCH Medium soft, 85s. to gos. per ton f.o.b., according to 
district. Market firm 

PyRIDINI 90/140, 6s. to 6s. 6d. per gall g0 180, 3s. 6d. to 
5S. per gz Heavy 38. TO 3S 6d. per gal 


} 


Intermediates and Dyes 

In the following list of Intermediates delivered prices includ: 
pac kages except w here otherwise stated 
\cID AMIDONAPHTHOL DISULPHO (1-8-2-4 
Acip ANTHRANILIC.—6s. per Ib. 100 
Acip BENzok 1s. od. per Ib. 
AciD GAMMA.-—4s. 6d. per Ib. 
Acip H 3S. per lb 
AciD NAPHTHIONIC.—Tts. 6d. per Ib. 
AcID NEVILLE AND WINTHER.—+4s. 9d. per lb. 
ACID SULPHANILIC.—84d. per Ib. 
ANILINE OIL.—8d. per lb. naked at works 
ANILINE SALTS.—Sd. per lb. naked at works 
BENZALDEHYDE.—2s. 3d. per lb. 
BENZIDINE Bast 3s. 3d. per Ib. 100 
BENzoIc Acip.—1s. 84d. per Ib. 
-CRESOL 29 31° C 54d. per Ib 
m-CRESOL 98 /100°,,.—2s. 3d. to 2s. 5d. per Ib. 
ie 2s. 3d. to 2s. 5d. per Ib 

is. 10d. per lb. 


ros. gd. per Ib. 


basis d d. 


P-CRESOL 32 34 

DICHLORANILINE, 

DIMETHYLANILINE.—Is. 11d. per Ib. 

DINITROBENZENE.—8}$d. per Ib. naked at works. 

DINITROCHLORBENZENE.—/8¥4 per ton d/d. 

DINITROTOLUENE.—-48/50° C. 8d. per Jb. naked at works. 
od. per lb. naked at works. 

DIPHENYLAMINE.—2s. Iod. per lb. d/d 

a-NAPHTHOL.—2s. per lb. d/d. 

B-NAPHTHOL.—1I0d. per lb. d/d 

a-NAPHTHYLAMINE.—Is. 3d. per lb. 

B-NAPHTHYLAMINE.—3S. per lb. 

)- NITRANILINE.— 5s. 9d. per lb. 

m-NITRANILINE.—3s. per lb. d/d. 

p-NITRANILINE.—Is. 8d. per Ib. 

NITROBENZENE.—6d. per ]b. naked at works. 

NITRONAPHTHALENE.—IsS. 3d, per Ib. 

R. SALT.—2s. 2d. per Ib. 

SODIUM NAPHTHIONATE.—1!s. 843d. per Ib 

o-TOLUIDINE.—84d. per Ib. 

p-TOLUIDINE.—2s. per lb. naked at works. 

m-XYLIDINE ACETATE.—2s. 11d. per lb. 100‘ 

N. W. Acip.—gs. od. per Ib. 100°. 


Wood Distillation Products 
ACETATE OF LiImME.—Brown, 


£75 per ton 


bb. 0S 4 


100”, basis d/d. 


o° 


{10 5s. per ton. Good demand 
Grey, {14 10s. to {15 per ton. Liquor, 9d. per gall. 

CHARCOAL.—/6 to £9 per ton, according to grade and locality 
Foreign competition severe. 

Iron Liguor.—ts. 3d. per gall, 32° Tw 

RED Liguor.—dad. to tod. per gall. 

Woop CREOSOTE.—-Is. gd. per gall. Unrefined. 

Woop NAPHTHA, MISCIBLE 3s. 11d. to 4s. 3d. per gall. 
48. 3d. per gall. 

Woop Tar.—/4 to £5 per ton. 

BROWN SUGAR OF LEAD. 


Rubber Chemicals 

ANTIMONY SULPHIDE.—Golden, 643d. to 1s. 54d. per Ib., according t 

quality ; Crimson, Is. 4d. to 1s. 6d. per lb., according to quality 
ARSENIC SULPHIDE, YELLOW.—Is. 9d. per Ib. 
BARYTES.—{3 Ios. to {6 15s. per ton, according to quality 
ADMIUM SULPHIDE,—2s. 6d. to 2s. od. per lb. 
ARBON BISULPHIDE.—£20 to £25 per ton, according to quantity. 
ARBON BLack.—5}4d. per lb., ex wharf. 
ARBON TETRACHLORIDE.— #45 to £50 per ton, according to quantit 

drums extra. 

HROMIUM OXIDE, GREEN.—Is. Id. per Ib. 
DIPHENYLGUANIDINE.—3d. 9d. per Ib 
INDIARUBBER SUBSTITUTES, WHITE AND DARK 
Lamp BLack.—#35 per ton, barrels free 
Leap HyPOSULPHITE.—Qd. per Ib. 
LITHOPHONE, 30° {22 10s. per ton. 
MINERAL RUBBER “ RUBPRON,”’—£13 12s. od. per ton, f.o.r. London 
SULPHUR.—{9 to /I1 per ton, according to quality. 
SULPHUR CHLORIDE.—4d. to 7d. per lb., carboys extra. 
SULPHUR PREcIP. B.P.—£47 Ios. to £50 per ton. 
PHIOCARBAMIDE.—2s. 6d. to 2s. od. per lb., carriage paid 
THIOCARBANILIDE.—2S. Id. to 2s. 3d. per Ib. 
VERMILION, PALE OR DEEP.—6s. to 6s. 3d. per Ib. 
ZINC SULPHIDE.—Is. per lb. 


fs. per gall. 24° Tw. 


Solvent, 


-$40 15s. per ton 


ARR Ke 


— 


53d. to O}d. per li 


Pharmaceutical and Photographic Chemicals 


Acip, ACETIC, PuRE, 80°%.—/39 per ton ex wharf London in glass 
containers 
AciIp, ACETYI 


23d. 


SALICYLIC 2s. 3}d. to 2s. 5d. per Ib. 
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CoLuMN oF “ VitrEosiL " ABSORPTION VESSELS. 





System of 


HYDROCHLORIC 


ACID 
ABSORPTION 


"THESE VESSELS set up Vertically 


one above the other can be 
thoroughly Water Cooled. 


Economies ot Floor Space and Efficiency 
of Operation are secured. There are 
no submerged joints. 


In this System an intimate contact of 
the gas with the liquid is secured by 
means of the liquid curtain formed 
by the drops falling from the central 
depression and through which all the 
gas must pass. 


Let us Know your Problems 

WRITE FOR DESCRIPTIVE LITERATURE 

Specialists in Chemical Works Plant 
SOLE MANUFACTURERS 


THE THERMAL SYNDICATE, Ltd. 


VITREOSIL WORKS 
WALLSEND-ON-TYNE, ENGLAND 
LONDON DEPOT: 28 Victoria Street, S.W.1 


AND AT New York and PARIS 


Telephone Nos. 42 & 43 Wallsend. Telegrams: “Thermal, Wallsend ’' 


ABC Code, 5th & 6th Editions, & Bentley’s used 
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Acip, BEenzoic, B.P.—2s. to 3s. 3d. per lb., according to quantity. 
Solely ex Gum, Is. to 1s. 3d. per oz., according to quantity. 
Acip, Boric B.P.—Crystal, 36s. to 39s. per cwt. ; powder, 40s. to 

43S. per cwt.; extra fine powder, 42s. per cwt., according to 
quantity. Carriage paid any station in Great Britain, in ton lots. 
Acip, CAMPHORIC.—19s. to 21s. per Ib. 
Acip, Citric.—is. 63d. to 1s. 7d. per Ib., less 5%. 
Acip, GALLic.—2s. 8d. per Ib. for pure crystal, in cwt. lots. 
Acip, PyROGALLIC, CRYSTALS.—7S. 3d. per Ib. Resublimed, 8s. 3d. 


per Ib. 
Acip, SaLicyLic, B.P. putv.—is. 23d. to 1s. 34d. per lb. ; Tech- 
nical.—113d. to 11}d. per Ib. 


Acip, TANnic B.P.—2s. 8d. to 2s. 10d. per Ib. 

Acip, TARTARIC.—Is. 3}d. per Ib., less 5%. 

ACETANILIDE.—Is. 6d. to Is. 9d. per lb. for quantities 

AMIDOL.—7s. 6d. to gs. per lb., d/d. 

AMIDOPYRIN.—8s. to 8s. 3d. per Ib. 

AMMONIUM BENZOATE.—3s. 3d. to 3s. 6d 
quantity. 

AMMONIUM CARBONATE B.P.—{37 per ton. Powder, £39 per ton in 

5 cwt. casks. Resublimated, Is. per Ib. 

ATROPINE SULPHATE.—9S. per 02. 

BARBITONE.—5s. 9d. to 6s. per Ib. 

BENZONAPHTHOL.—3s. 3d. per lb. spot. 

BISMUTH CARBONATE.—10s. 4d. to 1os. 7d. per Ib. 

BISMUTH CITRATE.—9s. 10d. to Ios. Id. per Ib. 

BISMUTH SALICYLATE.—8s. 10d. to 10s. 1d. per Ib. 

BISMUTH SUBNITRATE.—S8s. 4d. to 8s. 7d. per Ib. 

BISMUTH NITRATE.—6s. 1d. to 6s. 4d. per Ib. 

BISMUTH OXIDE.—13s. 10d. to 14s. 1d. per Ib. 

BISMUTH SUBCHLORIDE.—13s. 10d. to 14s. Id. per Ib. 

BISMUTH SUBGALLATE.—Ss. Id. to 8s. 4d. perlb. Extra and reduced 
prices for smaller and larger quantities respectively ; Liquor 
Bismuthi et Ammon, Cit. B.P. in W. Ots. Is. 1d. per Ib 
12 W. Ots. ts. per Ib. ; 36 W. Ots., 114d. per Ib. 

Borax B.P.—Crystal, 25s. per cwt. ; powder, 26s. per cwt., according 
to quantity. Carriage paid any station inGreat Britain, in ton lots. 

BROMIDES.—Ammonium, Is. 11d. to 2s. 1d. per lb.; potassium, 
1s. 73d. to 1s. 93d. per lb.; sodium, 1s. 1od. to 2s. per Ib.; 
granulated, $d. per lb. less; all spot. Large quantities at 
lower rates. 

CaLtcium LacTATE.—Is. 24d. to 1s. 34d. per Ib. 

CAMPHOR.—Refined flowers, 2s. 11d. to 3s. 1d. per Ib., according to 
quantity ; also special contract prices. 

CHLORAL HyDRATE.—3s. 2d. to 3s. 4d. per Ib. 

CHLOROFORM.—2s. 3d. to 2s. 74d. per Ib., according to quantity 

CREOSOTE CARBONATE.—6s. per Ib. 

ETHERS.—S.G. *730—1s. 14d. to 10}d., drums; other gravities at 
proportionate prices. 

FORMALDEHYDE.—{39 per ton, in barrels ex wharf. 

GUAIACOL CARBONATE.— 4S. 9d. to 5s. per lb 

HEXAMINE.—2s. 3d. to 2s. 6d. per Ib. 

HOMATROPINE HyDROBROMIDE.—30S. per Oz. 

HyDRASTINE HyDROCHLORIDE.—English make offered at 120s. per oz. 

HYDROGEN PEROXIDE (12 VOLs.).—1s. 4d. per gallon, f.o.r. makers’ 
works, naked. Winchesters, 2s. 11d. per gall. B.P., 10 vols., 
2s. to 2s. 3d. per gall. ; 20 vols., 3s. to 4s. per gall. 

HyDROQUINONE.—3s. 10d. per Ib., in cwt. lots. 


per lb., according to 








HyPOPHOSPHITES.—Calcium, 3s. 6d. per lb., for 28-Ib. lots; potas- 
sium, 4s. Id. per lb. ; sodium, 4s. per lb. 
IRON AMMONIUM CITRATE.—B.P., 2s. 1d. to 2s. 4d. per lb. Green, 


2s. 4d. to 2s. od. per Ib. ; U.S.P., 2s. 2d. to 2s. 5d. per Ib. 

IRON PERCHLORIDE.—18s. to 20s. per cwt., according to quantity. 

MAGNESIUM CARBONATE.—Light commercial, £31 per ton net. 

MAGNESIUM OxIDE.—Light commercial, £62 Ios. per ton, less 23% ; 
Heavy commercial, {21 per ton, less 24% ; in quantity lower ; 
Heavy Pure, 2s. to 2s. 3d. per Ib., in 1 cwt. lots. 

MENTHOL.—A.B.R. recrystallised B.P., 15s. 6d. per lb. net for 
January delivery ; Synthetic detached crystals, 9s. to 12s. 6d. 
per Ib., according to quantity ; Liquid’ (95%), 11s. 3d. per lb. 

MERCURIALS B.P.—Up to 1 cwt. lots, Red Oxide, 7s. 6d. to 7s. 7d. 
per Ib., levig., 7s. to 7s. 1d. per lb. ; Corrosive Sublimate, Lump, 
5s. od. to 5s. 10d. per lb., Powder, 5s. 2d. to 5s. 3d. per Ib. ; 
White Precipitate, Lump, 5s. 11d. to 6s. per lb., Powder, 6s. to 
6s. 1d. per ]b., Extra Fine, 6s. 1d. to 6s. 2d. per Ib. ; Calomel, 
6s. 4d. to 6s. 5d. per lb.; Yellow Oxide, 6s. 10d. to 6s. 11d. 
perlb.; Persulph., B.P.C., 6s. 1d. to 6s. 2d. per Ib. ; Sulph. nig., 
5S. 10s. to 5s. 11d. perlb. Special prices for larger quantities. 

METHYL SALICYLATE.—Is. 5d. to 1s. 7d. per Ib. 

METHYL SULPHONAL.—9s. to gs. 3d. per lb. 

METOL.—9s. to 11s. 6d. per lb. British make. 

PARAFORMALDEHYDE.—Is. 9d. per Ib. for 100% powder. 

PARALDEHYDE.—Is. Id. to 1s. 4d. per Ib. 

PHENACETIN.—2s. 6d. to 2s. gd. per lb. 

PHENAZONE.—4s. to 4s. 3d. per lb. 

PHENOLPHTHALEIN.—6s. 6d. to 6s. od. per Ib: 

POTASSIUM BITARTRATE 99/100% (Cream of Tartar).—96s. per cwt., 
less 24 per cent. 

Potassium CITRATE.—B.P.C., 1911, 1s. 8d. to 1s. 11d. per lb. ; 
U.S.P., 1s. 11d. to 2s. 2d. per Ib. 


POTASSIUM FERRICYANIDE.—Is. 9d. per lb., in cwt. lots. 

PotassiuM IoDIDE.— 16s, 8d. to 17s. 2d. per lb,, according to quantity. 

PoTassIuM METABISULPHITE.—6d. per Ib., 1-cwt. kegs included 
f.o.r. London. 

POTASSIUM PERMANGANATE.—B.P. crystals, 54d. per lb., spot. 

QUININE SULPHATE.—Is. 8d. to Is. od. per oz., bulk in 100 oz. tins. 

RESORCIN.—2s. 1od. to 3s. per lb., spot. 

SACCHARIN.— 55s. per lb. ; in quantity lower. 

SALOL.—2s. 4d. per lb. 

Sop1uM BENzoaTE, B.P.—rs. 8d. to 1s. 11d. per Ib. 


Sopium CitraTE, B.P.C., t911.—1s. 8d. to Is. 11d. per Ib., B.P.4 
1923—2s. to 2s. 1d. per lb. for 1-cwt. lots. U.S.P., Is. 11d. t 
2s. 2d. per lb., according to quantity. 

SODIUM FERROCYANIDE.—4d. per Ib., carriage paid. 

SopIuM HyPosULPHITE, PHOTOGRAPHIC.—/I5 5s. per ton, d/d 
consignee’s station in 1-cwt. kegs. 

SODIUM NITROPRUSSIDE.—1I16s. per lb. 

SopiuM PotassiuM TARTRATE (ROCHELLE SALT).—gos. to 95s. per 


cwt. Crystals, 5s. per cwt. extra 
SODIUM SALICYLATE.—Powder, Is. 7d. 
1s. 8d. to 1s. 10d. per lb. 
SODIUM SULPHIDE, PURE RECRYSTALLISED.—1Iod. to 1s. 1d per Ib 
SODIUM SULPHITE, ANHYDROUS.—{27 Ios. to £28 Ios. per ton 
according to quantity. Delivered U.K. 
SULPHONAL.—6s. gd. to 7s. per Ib. 
TARTAR EmeEtic, B.P.—Crystal or powder, 2s. 1d. to 2s. 3d. per ib 
THYMOL.—Puriss., 10s. to 10s. 3d. per lb., according to quantity. 
Firmer. Natural, 14s. 3d. per lb. 


to 1s. od. per lb. Crystal 


Perfumery Chemicals 
ACETOPHENONE.—7S. per Ib. 
AUBEPINE (EX ANETHOL).—IIs. per Ib. 
AMYL ACETATE.—2s. per lb. 
AMYL BUTYRATE.—5s. 3d. per lb. 
AMYL SALICYLATE.—3s. per lb. 
ANETHOL (M.P. 21/22° C.).—5s. 6d. per Ib. 
BENZYL ACETATE FROM CHLORINE-FREE 
per Ib. 
BENZYL ALCOHOL FREE FROM CHLORINE.—2s. per lb. 
BENZALDEHYDE FREE FROM CHLORINE.—2s. 6d. per Ib. 
BENZYL BENZOATE.—2s. 6d. per Ib. 
CINNAMIC ALDEHYDE NATURAL.— Ibs. 6d. per Ib. 
CoUMARIN.—Ios. per lb. 
CITRONELLOL.—13s. 3d. per lb. 
CiTRAL.—S8s. 3d. per lb. 
ETHYL CINNAMATE.—6s. per Ib. 
ETHYL PETHALATE.—3S. per lb. 
EUGENOL.—8s. 3d. per lb. 
GERANIOL (PALMAROSA).—17s. 9d. per Ib 
GERANIOL.—6s. to Ios. per lb. 
HELIOTROPINE.—4s. 9d. per Ib. 
Iso EUGENOL.—13s. per lb. 
LiInALooL.—Ex Bois de Rose, 14s. per Ib. Ex Shui Oil, 9s. 9d. per |b. 
LINALYL ACETATE.—Ex Bois de Rose, 17s. 6d. per Ib. Ex Shui Oui, 
13s. od. per lb. 
METHYL ANTHRANILATE.—8s. 6d. per Ib 
METHYL BENZOATE.—4s. per lb. 
Musk KETONE.—35s. per lb. 
Musk XYLOL.—8s. per Ib. 
NEROLIN.—4s. 6d. per lb. 
PHENYL ETHYL ACETATE,—12s. per Ib. 
PHENYL EtTHyL ALCOHOL.—IO0s. 6d. per Ib. 
RHODINOL.—3Is. 6d. per Ib. 
SAFROL.—Is. 6d. per Ib. 
TERPINEOL.—Is. 8d. per lb. 
VANILLIN.—15s. 3d. to 16s. 6d. per lb. 


BENZYL ALCOHOL.—2s 


Essential Oils 
Atmonpb O1L.—Foreign S.P.A., 11s. per Ib. 
ANISE OIL.—2s. 9d. per lb. 
BERGAMOT OIL.—206s. per lb. 
BouRBON GERANIUM OIL.—13s. per Ib 
CAMPHOR OIL.—9d. per lb. 
CANANGA OIL, JAvA.—15s. 9d. per lb. 
CINNAMON O11 LEAF.—6d. per Oz. 
Cassia OIL, 80/85°%.—7s. 3d. per Ib. 
CITRONELLA O1L.—Java, 1s. 9d. per lb., c.i.f. U.K. port for ship- 

ment over 1928. Ceylon, pure, Is. 7d. per lb. 
CLOVE OIL.—5s. per lb. 
EUCALYPTUS OIL, AUSTRALIAN.—2S. 1d. per lb. 
LAVENDER O1L.—Mont Blanc, 38/40°%, Esters, 17s. per lb. 
LEMON O1L.—8s. 6d. per lb. 
LEMONGRASS O1L.—4s. 6d. per Ib. 
ORANGE OIL, SWEET.—1I1Is. 3d. per Ib. 
OTTo OF RosE O1_.—Anatolian, 35s. per oz. 
Pata Rosa O1L.—1os. 3d. per lb. 
PEPPERMINT O1L.—Wayne County, 
8s. per Ib. 

PETITGRAIN O1IL.—7s. 9d. per Ib. 
SANDALWOOD OIL.—Mysore, 26s. 6d. per Ib 


Bulgarian, 75s. per oz. 


15s. gd. per lb.; Japanese, 


90/95°%, 16s. 6d. per lb. 
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l Iniform LABORATORY 
TESTS have proved 
e Hercules Wood Rosin 
Rosin to be equal, and even 
superior, to simi- 
- grades of Gum 
bd osin for nearly all 
— costing po unds commercial purposes. 
per ton less 
Pe How Hercules Wood Rosin is helping 
DISTILLED Woop Manufacturers and Retailers 
pe neue Where Gum Rosin is now being Lower Acid Number Recom- 
(conforming to s. used, Hercules American Wood mends it for Varnishes. 
Naval Stores Act of Rosin will give equal or better For all dark varnishes Hercules 
March 3rd, 1923). results at less cost. It enables Rosin is unequalled. Dissolved 
Guaranteed pure. retailers to give their customers in Naphtha it is available for use 
Tot Samay iets eae. in gloss and paint oils. 
— .* pp Ma Not a Substitute. Foundries Endorse it for Core 
ponent icon Hercules Rosin is not a substitute. Binders. 
It is genuine rosin, guaranteed Many large foundries have tested 
HERCULES pure and free from foreign matter. pt gg, for hid — _— 
biag ne ame Being produced from pine trees by the test reported enthusiastically, and 
ees F a cheaper process, Hercules Rosin all now om it aaiele. > Sa 
how * sin distilled Pine can be offered at pounds per ton Rosin cores have been proved on 
Ct Midas wi less than Gum Rosin. It is Wadsworth core testing machines to 
ferme ‘Tasted eceu- cleaner and more uniform. have high tensile strength. 
ately before shipment. 
A Valuable Book of 
Reference. 
Compiled for the guid- 
ance of Turpentine and a 
Rosin _ users. Gives aa ‘anal S 
specifications and pro- American Rosin 
perties of Hercules ” 
Naval Stores and indi- 
cates their range of Sole Distributors for the United Kingdom : 
usefulness. e 
Write or ‘phone for fangley-Smith & Co ltd 
complimentary copy and — / 
mame of nearest Agent. 14/20, St. Mary Axe, London, E.C.3 
Telephone: Avenue 3820 
N.V. HERCULES POWDER COMPANY, ROTTERDAM, HOLLAND 


All Hercules products are manufactured in the Pine belt zone of North America, the origin of the Naval Stores industry and present biggest source of the World's supply 
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Imperial Chemical Industries 
Acquisition of Four More Companies 

\r an extraordinary general meeting of the holders of the 

ver cent. cumulative preference shares of Imperial Chemical 

Industries, Ltd., held in London on Thursday, a resolution 

chairman 





vas unanimously passed on the motion of the 

Sir Alfred Mond), seconded by Sir Josiah Stamp, authorising 

he directors “‘to issue at such time or times and in such 

jocks as they may think expedient not exceeding £6,580,000 
the unissued capital of the company as 7 per cent. Cumula 


Shares each of #1, such shares to rank in all 
espects pari passu with the 7 per cent. Cumulative Preferenc: 


Shares of the “company existing at the time of the respective 

sSSsucS 
Phe Cha explained that the object of this resolution 
the company to acquire from time to time 
ymparatively small businesses that seemed suitable for the 
purpose, and it was proposed to apply £270,000 of the new 
ipital to the acquisition of four companies——Cassel Cyanide 
Co., Ltd., the Union Acid Co., Oliver Wilkins and Co., and 
Casebourne and Co. (1926), Ltd. In reply to questions he 
acquisition of these companies by the 








stated that if the 
exchange of preference shares had any effect at all on the 
existing preference shares, it should be a beneficial effect 

On the motion of Dr. Cullen, seconded by Mr. F. E. Hamer, 
1 vote of thanks to the Chairman, with good wishes for the 
New Year, was cordially passed. In acknowledging this, Sir 
\lfred Mond stated that they had nearly completed the first 
ar of the new company, and the board had every reason 
o be satisfied with the results so far obtained 


\¢ 





Annual Meeting of Sulphide Corporation 


lH thirty-first annual general meeting of the Sulphide 
Corporation, Ltd., was held in Londen on Friday, December 23 
the Earl of Kintore presiding. Dealing with the accounts 
he said that the working profit bad fallen from £263,774 


irned in the previous year, to £140,345, the reduction being 


lue to a greatly reduced profit fiom Broken Hil!, owing to the 


ill netals, and a lower profit from Seaton Carew owing to 
the coa! strike, whereas the profit from Cockle Creek showed 
substantial increase. The net profit amounted to £76,484 
\t Cockle Creek, where they manufactured sulphuric acid 
superphosphates, and cement, all departments had shown 
in increased production. The third contact acid plant 
vaS put into commission last May, and they were now pro 
ling with the censtruction of a fourth plant At the 
Ienglis works at Seaton Carew, production had suffered 


strike, but since the work in 


resum pti¢ mm o1 


December last, it had been continually maintained on a con- 
siderably increased scale. The existing contract with the 
Board of Trade under which the Seaton works received 
supphes of zinc concentrates on satisfactory terms, would 
e on June 30, 1930, and with this in mind they had 
resting themselves in the development of large 





| zinc property in Wales, belonging to the Nantymwyn 

Mine, Ltd. Net profit this year was less by £115,550 than 
ist year, and the directors were therefore only able to recom 

mend the payment of 7} per cent. on the preference shares 








Sixth Ramsay Chemical Dinner 


| sixth Ramsay Chemical Dinner, which was held on 
December 21 in the Trades Hall, Glasgow, was associated 
with the jubilee of the Institute of Chemistry, and was presided 


over by Prof 


he dinner 


sssor Arthur Smithells, president of the Institute 
under the auspices of the West of Scot 
ind Sections of the Society of Chemical Industry, the Institute 
of Chemistry, the Society of Dyers and Colourists, the Glasgow 
University Alchemists’ Club, the Andersonian Chemical 
i the Ardeer Chemical Club. Among the apologies 
received one from Dr. R. R. Tatlock, who 
it he was unable to be present as he was go vears of 
present an invalid Nothing, he added, would 
have been more gratifving to him than to that 
interesting function, as the late Sir William Ramsay was a 
pra chemistry pupil of his 56 vears ago in Glasgow 
lhe toast of “‘ The Profession ’’ was proposed by Mr. J. Craig 
Mr. S. H. B. Langlands proposed the toast of ‘‘ The Guests 

ind Professor E. C. C. Baly responded 


was held 


~ociety, ant 


1 
for apse 


was 





wrote th 
i ont 


ive and atl 


assist at 


IT eticat 


Latest Oil Prices 


LInsEED Orr dull and 2s. 6d. to 
Spot, ex mill, £28; December, £26 17s. 6d 
January-April, 427: and May-Aueust, £28. Rape OIL steady 
Crude, extracted, 444; technical, refined, 446, naked, ex wharf 
Cotton OIL firm. Refined common edible, 442; Egyptian, crude 
37 1os.; and deodorised, 444 per ton TURPENTINE inactive and 


LONDON, 


zs. 6d 


December 25 
per ton lower 


inchanged 


\merican, spot, 39s.; and January-April, 40s. percwt 
HULL, December 28.—-L1NSEED O1L.—Spot to April, £28 2s. 6d 
May-August, £28 7s. 6d. per ton, naked. CoTTon OIL 30ombay 


crude, 431 5s.; Egyptian, black (new), £36; edible, refined, ¢40 


chnical, 436; deodorised, 442 per ton, naked PaLM KERNE! 
On Crushed, 5! per cent., 430 Ios. per ton, naked. GROUNDNU1 
OiL_.—Crushed-extracted, 446 10s. ; deodorised, £50 10s. per ton 


Soya On Extracted and crushed, £34; deodorised, £37 10s. pet 


ton. Rape Or_.—Crude-extracted, £42: refined, £44 per ton 
PURPENTINE.—Spot, 41s. per cwt., net cash terms, ex mill. CAsTOR 
Om and Cop OIL unaltered 





Nitrogen Products 


Export The market for sulphate of ammonia continues firm 
prices ranging from #9 12s. per ton to £9 16s. per ton, f.o.b. ULI. 
port in single bags. Most of the inquiries received are for prompt 
shipment. Up to the present we have not received any indication 
of price for forward positions, but understand that the few sales 
made are based on prices similar to those of the present season. 

Home.—The home demand continues featureless. Routine 
business is being transacted at scale price but the tonnage involved 
is negligible. It is ngt expected that this market will liven unt! 
February , 

Nitrate of Soda Che market continues steady at 17s. to 17s. 3d 
per metric quintal, f.a.s. Chile. There is little interest in forward 
positions, but on account of the large increase in production it is 


ufter June next 





South Wales By-Products 


South Wales by-product activities during the past week have 
been practically at a standstill. Requirements of the moment are 
small owing to the holidays, and no forward buying has been done 
rhere is no change in prices Pitch, which has only a small demand 
sells at from 77s. 6d. to 82s. 6d. per ton. Crude naphthalene ranges 
from 44 Ios. to £5 per ton, while solvent naphtha is unchanged at 
from 1od. to 1s. o}d. per gallon, f.o.r. maker’s works. Crude tar 
continues to sell at from bos. to 65s. per ton ; coke oven tar at 83d 
to od. per gallon, and gasworks tar at 7d. to 73d. per gallon, f.o.1 
maker’s works, and trod. to 1s. per gallon delivered in barrels 
Patent fuel and coke ‘export) are unchanged, patent fuel ranging 
from 22s. 6d. to 24s. per ton, and coke at from 27s. 6d. to 37s. 6d 


per ton 





Methylated Spirit Prices 


Tur Methylating Co., Ltd., announces that on and from 
January 1, 1928, their prices per gallon until further notice 
without engagement on their part, will be as follows : 
Industrial methylated spirits, 61 0.p., 500 gallons, 2s. 2d. ; 
100-500 gallons, 2s. 3d. ; 30-100 gallons, 2s. 5d. ; 10-30 gallons, 
2s. 7d.; 64 0.p. (quantities as above), 2s. 3d., 2s. 4d., 2s. 6d., 
2s. 8d.; pyridinised industrial methylated spirits, 61 o.p 
quaniities as above), 2s. 4d., 2s. 5d., 2s. 7d., 2s. 9d. ; 64 o.p. 
quantities as above), 2s. 5d., 2s. 6d., 2s. 8d., 2s. rod. ; mineral- 
ised methylated spirits (coloured violet), 61 0.p., 100-500 
gallons, 3s. 3d., 30-100 gallons, 3s. 5d., 10-30 gallons, 3s. 7d. ; 
64 0.p., 100-500 gallons, 3s. 4d., 30-100 gallons, 3s. 6d., 10-30 
gallons, 3s. 8d. Methylated resin finish is 2d. per gallon extra, 
and methylated shellac finish 8d. per gallon extra, over the 
prices quoted for pyridinised industrial methylated spirits. 





Chemicals and Key Industry Duties 
REPRESENTATIONS have been made to the Board of Trade 
under section to (5) of the Finance Act, 1926, witha view 
to exempting metaldehyde from the duty imposed by section 1 
of the Safeguarding of Industries Act, 1921, as amended by 
the former Act. Any person desiring to communicate with 
the Board of Trade with respect to the application for exemp- 
tion should do so by letter addressed to the Principal Assistant 
Secretary, Industries and Manufactures Department, Board 
of Trade, Great George Street, S.W.1, before January 23, 1928. 








December 31, 1927 The Chemical Age 629 


Mono ETHYL GLYCOL 


B.P. 134° C. (CH,OC,H ,CH,OH) Fl. Pt. 105°F. 


an ODOURLESS Solvent for the production of Brushing and Spraying nitro- 


cellulose lacquers. 
rate of evaporation intermediate between those of Ethyl Lactate and Butyl 


Propionate. 

—dissolves large amount of nitro-cellulose without increasing viscosity. 

—shows greater tolerance for inert diluents such as Toluene, than other nitro-cellulose 
solvents. 

—shows marked miscibility with other solvents. 

—excellent solvent for gums, oils and waxes. 

—AVAILABLE in any QUANTITY at LOW PRICES. 


ETHYL ALCOHOL 


INDUSTRIAL 





S.V.R ABSOLUTE 


BUTYL ALCOHOL ACETONE 


B.G.S 





normal —-secondary. 


METHYL ALCOHOL 


Honeywill Bros., Ltd. 79 MARK LANE, E.C.3 


Agents for 


THE INDUSTRIAL SPIRIT SUPPLY CO., LTD. Telephone : Royal 3040 
and THE BRITISH FUSEL OIL ASSOCN. Telegrams : Tyche Fen London 
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Company News 


British DruG Houses, Lrp.—The usual quarterly dividend 
of 1} per cent. on the preference shares is payable on Decem- 
ber 31. 

ONVERWACHT PLatinumM Co.—An interim dividend (No. 3) 
of 5 per cent. (6d. per ros. share) has been declared by the 
board for the period ending December 31, 1927, payable to 
shareholders registered at the close of business on that date. 

LAUTARO NITRATE Co.—A final dividend out of the 
profits for the year ending December 31, 1927, of 3 per cent., 
or 3s. per share, less income tax, has been declared, payable 
on January 23, 1928, to shareholders on the register on 
December 31, 1927, and to holders of share warrant to bearer 
Coupon No. 62. As no interim was paid, the dividend now 
announced represents the total distribution for For 
1926 there was no final payment, an interim (Coupon No, 61) 
of 5 per cent., or 5s. per share, was paid in March, 1926. 

NIGERIAN Base METAts CorpoRAtTion.—The report for 
the period July 1, 1924, to December 31, 1926, states that the 
accounts now presented give effect to writing down of assets 
and subsequent acquisition of additional properties, the prin- 
cipal being those taken over from Niger Co. The result of 
the period from July 1 to December 2, 1924, the date of 
reorganisation of capital, was a profit of £265, which was 
appropriated in reduction of the sum at debit of profit and 
loss account. The profit and loss account now presented shows 
actual profit for period December 3, 1924, to December 31, 
1926, was £28,700. It is the intention to make up the next 
accounts to March 31, 1928, and to same date in future years, 
so that general meetings may be held about July. 

NOVOCRETE AND CEMENT Propucts Co.—The profit and 
loss account for the year ended June 30, 1927. shows an adverse 
balance of 435.774. The report states that in October, 1926, 
the factory at Park Royal was completed and manufacture 
started. Although sales have increased, it has taken longer 
than expected to work sales up to a level on which receipts 
would balance outgoings. Economies have been effected by 
closing the London office, and transferring the staff, greatly 
reduced, to the works at Park Royal. Buckingham Gate 
premises were sold at a profit. Factory of Northern Area Co. 
at-Ellesmere Port, which was shut down in the coal stnke in 
1926, has not been reopened, but stocks on hand there are 
being gradually sold off by Ship Canal Portland Cement Co. 
The directors deem it advisable to ask shareholders for authority 
to issue debentures up to £20,000 as and when required. 


1927. 





Dispute Over Trade Names 

lHE Liverpool Borax Company, manufacturers of an elastic 
roofing compound called Rito, sought an injunction in Liver- 
pool Chancery Court recently to restrain Cartwrights, Ltd., 
varnish and colour manufacturers, Oldham, from using and 
advertising the name of Tito for a roofing compound of their 
own manufacture. The case was settled between the parties 
Mr. Harold Mather, for the Liverpool Borax Co., explained 
that Cartwrights had advertised their material in an advertise- 
ment design similar to that used by the company for their 
Rito, which was a registered trade mark. Cartwrights had 
now agreed to give a perpetual undertaking to discontinue 
the title of Tito and to pay the Liverpool Borax Co.’s costs of 
the action. This was acceptable to his clients. Mr. Walmsley, 
for Cartwrights, concurred. He said that although there was 
some similarity of name it was a sheer coincidence. There 
was no similarity of make up in article. As as Cart- 
wrights found that the other company had a similar name 
they at once stopped their advertisements and dropped the 
name of Tito and would not use it again. In addition, Cart- 
wrights agreed to pay the costs of the action. 


soon 





Mr. R. Mond Joins I.C.I. Research Council 

Mk. RoBbekRT Monp has been appointed a member of the 
research council of Imperial Chemical Industries, Ltd. Mr. 
Mond has carried out notable research in pure and applied 
chemistry and has given particular attention to electrolytic 
problems. He with his father, Dr. Ludwig 
Mond, in researches on the metallic carbonyls and the action 
of nitric oxide upon them. He is honorary secretary of the 
Davy-Faraday Laboratory of the Royal Institution and 
henorary treasurer of the Faraday Society 


was associated 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


County Court Judgment 

[NOTE.—The publication of extracts from the ‘‘ Registry of Counts 
Court Judgments’ does not imply inability to pay on the part of the 
persons named. Many of the judgments may have been settled between 
the parties ov paid. Registered judgments ave not necessarily foy debts. 
They may be for damages or otherwise, and the result of bona-fide con- 
tested actions. But the Registry makes no distinction of the case: 
Judgments are not returned to the Registry if satisfied in the Court book 
within twenty-one days. When a debtor has made arrangements with 
his creditors we do not report subsequent County Court judgments against 
him. 

DARE “(F.) MORDLE AND CO., LTD., Springfield Works 
Basford, starch manufacturers. (C.C., 31/12/27.) £10 11s. 4d. 
November 9. 


Receivership 
GODDON AND CO., LTD. J. W. Dodds, of 26, Church 
Road, Richmond, ceased to act as receiver or manager on 
July 7, 1927. (Notice filed, December 14.) 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after tts creation, otherwise tt shall be void agatnst the 
lsyusdator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so vegistered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

BILLING (CHARLES) AND CO., LTD., London, W.C., 
soap manufacturers. (M., 31/12/27.) Registered Decem- 
ber 15, £500 debenture to A. J. Bennett, Kirklington Hall, 
Southwell, M.P. ; general charge. 

VICTORIA OIL AND REFINING CO., LTD., London, 
N.W. (M., 31/12/27.) Registered December 15, £2,100 
charge, to Gaskell, Ltd., 49, Old Bond Street, W.; charged 
on tank and contents on co.’s premises at Strood. *Nil 
December 8, 1926. 


London Gazette, &c. 
Partnership Dissolved 

WM. A. SHETLIFF AND CO. (Henry STOAKES and 
William Alfred SHETLIFF), dry colour and chemical mer- 
chants, warehousemen and manufacturers, Lion Mills, Win- 
colmlee, Kingston-upon-Hull, by mutual consent as from 
December 1, 1927. Debts received and paid by H. Stoakes 
who will continue the business. 





New Companies Registered 

BOTOLPH MANUFACTURING AND TRADING CO 
LTD. Registered December 22. Nom. capital, £500 in #1 
shares. Manufacturers of and dealers in all kinds of minerals 
metals, produce, chemicals, oils, colours, paints, pigments 
varnishes, polishes, etc. Directors: G. S. Crick, 85, St. James’s 
Avenue, Beckenham, Kent, and F. O. Crick. 

MACLAURIN FUEL OIE AND GAS CO., LTD., 
Hope Street, Glasgow. Registered in Edinburgh December 22 
Nom. capital, {10,000 in £1 shares (5,000 preference and 
5,000 ordinary). To carry on the business of carbonising o1 
gasifying coal or other carbonaceous material, etc. Directors 
J. P. Allan, F. T. F. Carr, R. Maclaurin, G. W. Wight. 

NATIONAL CHEMICAL HOLDINGS, LTD. Particulars 
were filed on December 15, pursuant to Section 274 of the 
Companies (Consolidation) Act. The capital is £250,000 in 
41 shares. The company was incorporated in Guernsey on 
November 19, 1927, to carry on the business of chemists 
druggists, drysalters, perfumiers. oil and colour men, et 
The British address is at Appleby House, 46, St. James’s Plac« 
S.W.1, where H. B. Randolph is authorised to accept service 
of process and notices on behalf of the company. Directors 
The Right Hon. the Earl of Westmorland, H. B. Randolph 
P. A. Slocombe, G. M. Wiliams. The articles of association 
state that one of the first directors shall be Lady Victo1 
Paget 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of ‘ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, ‘‘ The China Clay Trade Review,” Benn Brothers, Ltd., Bouverie 


House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 
“The China Clay Trade Review,” at this address. Telegrams—* Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





China Clay—The Home and Foreign Position 


The question of some working arrangement as to supplies 
and prices has often been considered so far as home pro- 
duction of China Clay is concerned, but up to now no serious 
consideration has been given to the possibilities of such 
arrangements between home and foreign producers of the 
commodity. 

Since 1914 the production of China Clays in other coun- 
tries, especially in the United States of America, has 
grown to such an extent that Cornwall and Devon cannot 
be said to be in an unassailable position. The tendency 
of foreign countries, other than those where the principle 
of free trade is firmly. rooted, is to impose tariffs on the 
imported article, in order artificially to bolster up their 
home industry, with the products of which the imported 
article is in competition. The effect of this, and it applies 
in the case of China Clay, is to increase the cost of the raw 
material to the consumer. 


Tariffs No Solution 


Whether the manufacturer uses home or foreign produced 
China Clays, he is obtaining a raw material at a very low 
price, oftentimes at the expense of the workers employed 
in the industry and of shareholders who have invested 
their money in it. The effect of tariffs is of no benefit 
to the user of China Clays. and is of doubtful advantage 
to the producers for whose benefit it is ostensibly imposed, 
the only party deriving any direct benefit therefrom being 
the State that imposes the tariffs. The question has 
recently been raised as to whether it would not be possible 
for all producers of China Clays, both British and foreign, 
to get together and discuss the possibility of so managing 
the production of China Clay as to insure for those engaged 
in it the maximum of benefit and in so doing to avoid the 
artificial means now adopted by foreign countries whose 
manufacturers use and require large quantities of China 
Clay at a low price. 


English and Foreign Production Compared 

In considering this aspect of the question the following 
facts relating to the present position of the production of 
China Clay in this and other countries is worthy of atten- 
tion. The volume of English China Clay trade has to-day 
apparently not exceeded that attained when less capital 
was employed. On the other hand, the volume of China 
Clay production and use in U.S.A. and Europe has increased 
very considerably over the same period, this being par- 
ticularly the case in U.S.A. European countries have 
increased their production and use of China Clays some- 
what, although Russia to-day is practically out of the 
market. In the United States of America the quantity 
of English China Clays used has not greatly varied, but for 
some years the U.S.A. domestic clays have largely increased 
in production and consumption. 


Big Increase in Demand 

The natural deduction is that manufactured articles in 
which China Clay is used have increased and extended. 
As in coal, so in China Clay, there are a great many qualities, 
and the difference between the common and the best is 


such that they may not be recognised as coming under 
the one generic heading “‘ China Clay.’’ Not only do the 
colour and fineness differ greatly, but frequently retention 
and actual working properties bear little if any relation 
one to the other. Colour and fineness may be improved 
by certain processes which call for expense and very careful 
handling, but retention and working properties are a gift 
from nature which is well known to the actual paper maker 
and potter among others. 


Varying Qualities of Clay 

The areas of commoner China Clays are extensive in 
many parts of the world, and capital has been invested, 
and much of it lost, in developing these deposits. For the 
time a larger production is offered than the markets call for, 
and the consequent low prices tend toward an unremunera- 
tive effort. 

The higher qualities of China Clays are limited in their 
known areas. The qualities which have the retention 
and working properties already referred to are being worked 
surely if slowly to depletion in the pits from which they 
are produced, and the quantities obtainable are below 
requirements. A free and unfettered market gives the 
user and consumer every opportunity of obtaining the 
best raw materials at the lowest price. Tariffs and 
restrictions work in vicious circles which, once initiated, 
have to be adopted and extended for self-protection. 


Inadequate Return on Capital 

It may be admitted that the China Clay industry 
throughout the world does not show an adequate return 
upon capital employed, or wages sufficiently high to give 
the employee a reasonable standard of living. The remedy 
perhaps lies in world co-operation rather than antagonism 
created by tariffs and other restrictions. The user and 
consumer should be given an unfettered choice of the 
product that suits his requirements, but let him pay a 
reasonable price which gives a living to the industry upon 
which he is dependent for raw materials. 

Arrangements for conferences between producers of 
China Clay in Europe and the United States of America 
should not be attended with any great difficulty in these 
days of quick transit and communication. Numerically 
those engaged in the control of the industry are not large. 
Trade which in the past was confined to national boundaries 
is to-day international, and extends more and more in this 
direction as the international spirit for peace increases 
among nations. 


Merchandise Marks Act, 1926: Pottery 

The Board of Trade have referred to the standing 
committee, appointed by them under the Act, an application 
for Orders in Council to be made requiring indications of 
origin to be given in the case of imported pottery. Repre- 
sentatives of any interests substantially affected who desire 
to be heard in opposition at the public inquiry, which will 
be held later by the committee, are requested to com- 
municate with the secretary, Mr. E. W. Reardon, at the 
New Public Offices, Great George Street, London, S.W.1, 
with the least possible delay, and, if practicable, not later 
than July 29. 








6 The Chemical Age 


July 16, 1927 


(The China Clay Trade Review Section) 





The Analysis of High Alumina Clays and Refractories.—(I). 


By W. Singleton 


AmMonG the principal alumina-bearing materials are the 
minerals kaolin, felspar, and lepidolite. Kaolin is formed 
from the decomposition of felspathic rocks, and, when pure, 
has the composition Al,O0,.2Si0,.2H,O, corresponding to 
39°5 per cent. of alumina, 46-6 per cent. of silica, and 13-9 
per cent. of water, which is completely expelled at 600° C. 
Kaolin, as ordinarily used, contains a number of impurities, 
principally oxides of iron, lime, magnesia, and alkalies. 

Several species are included in the felspar group of minerals, 
all of which are silicates of alumina, with one or more of the 
bases soda, potash, and lime. For convenience they may be 
divided into two groups, namely, the potash-soda felspars 
and the soda-lime felspars. The chief representatives of the 
potash-soda group are orthoclase and microcline, which are 
expressed by the formula K,O.A1,0,.6SiO,. The potash may 
partly or wholly be replaced by soda. The theoretical 
composition of these minerals is 64-7 per cent. of silica, 18+4 
per cent. of alumina, and 16-9 per cent. of potash. 

The soda-lime felspars, or plagioclases, represent a series of 
minerals ranging from soda felspar, albite, through soda-lime 
felspars to limespar, anorthite. Albite is expressed by the 
formula Na,O.Al,0,.6SiO,, and contains 11-8 per cent. 
of soda, 19°5 per cent. of alumina, and 68-7 per cent. of silica, 
whilst anorthite is expressed by the formula CaO.A1,03.2Si0., 
and contains 20-1 per cent. of lime, 36-7 per cent. of alumina, 
and 43-2 per cent. of silica. 

Methods of Fusion 

Ordinary clays may be completely decomposed by fusion 
with sodium carbonate, but for diaspore and similar materials 
either sodium or potassium bisulphate must be used. It is 
necessary to ignite the raw materials first in order to drive off 
combined water. The loss on ignition is best determined on 
1 g. of the material which has previously been dried at 100° to 
110° C. for about one hour, and cooled in a desiccator. The 
sample may then be weighed into a platinum crucible, and 
ignited for half an hour at not less than 1000° C., care being 
taken to reach that temperature in gradual stages. The 
“loss on ignition’’ gives frequently variable results in the 
hands of different chemists, which may be accounted for 
chiefly by differences in the temperature of ignition. 

Ganister, silica brick, and fireclays are all decomposed 
by fusion with sodium carbonate. The melt is allowed to cool 
and treated with dilute hydrochloric acid, and gently heated 
until all, with the exception of the silica, is in solution. The 
sample upon which the ignition loss has been determined is 
used for the analysis, after being first ground finely in an agate 
mortar. With materials decomposed by fusion with sodium 
carbonate, an excess of sodium carbonate of about 10 times 
the weight of the sample taken is required, but with fusions 
necessitating the use of sodium or potassium bisulphate an 
excess of about 20 times the original weight of the sample 
taken is necessary. The fusion in either case is carried out 
on, approximately, 0-5 g. of the sample, as larger quantities 
considerably increase the difficulty of handling the large 
voluminous precipitate of alumina. Fusion for half an hour 
with sodium carbonate is usually sufficient for ordinary clays, 
but materials requiring potassium bisulphate may require as 
long as three hours. The fusion should be commenced with a 
low flame, the temperature being gradually increased, until 
the sample is completely decomposed, which is indicated by 
the appearance of flocculent silica in the melt. The melt is 
finally dissolved in dilute hydrochloric acid and heated until 
the solution is complete. 

Fused Clays and Refractories 

Barrett and Schroeder (J. Amer. Cer. Soc., 8, 69 (1925)), in 
their investigation of the methods available for the analysis 
of aluminous silicate refractories, found that with any of the 
common fluxes the analysis of fused clays and refractories 
constituted a difficult problem, owing to their infusibility. 
In their experiments they used fused clay and artificial 
sillimanite which had previously been ground to pass through 
300 mesh. The material was mixed with 10 to 30 parts of 
sodium carbonate in a platinum crucible, and heated over a 
blast lamp for periods as long as six hours. The melts, when 
cooled, were dissolved in hot dilute hydrochloric acid, but 
in every case investigated a residue of unattacked material 


remained in the platinum crucible. After grinding this residue 
in an agate mortar, fusing again with more sodium carbonate 
for an hour or two, and dissolving in dilute hydrochloric acid, 
a large proportion of the residue still remained unattacked, 
Similar experiments to obtain fusions with potassium car- 
bonate, with mixtures of the two alkali carbonates, and with 
potassium bisulphate were not successful, nor were two 
fusions, first with potassium bisulphate, and secondly, the 
residue from that melt with sodium carbonate. 

Although such materials are quite easily fusible in sodium 
peroxide, using a nickel, silver, or iron crucible, this has the 
great disadvantage that the alumina cannot be determined 
in the solution of the melts, because of the large amounts of 
the crucible metal which are also dissolved by the sodium 
peroxide, and the attendant difficulties which result from 
attempting to remove the dissolved metals from the solution 
of the melt. Fusion with mixtures of borax and sodium car- 
bonate, whilst quite successful, suffered the objection that 
it is very difficult to remove all of the borax. 

The method found most satisfactory depends upon fusing 
the material first with sodium carbonate and then with 
potassium bisulphate. About o-5 g. of the material, after 
being ground to pass 200 mesh, is mixed with ten times its 
weight of sodium carbonate in a platinum crucible, and 
heated strongly for thirty minutes. The melt is taken up 
with water and dilute sulphuric acid. If considerable gela- 
tinous silica is left after this fusion, it is advisable to fuse the 
residue with more sodium carbonate before proceeding with 
the potassium bisulphate fusion. After filtering, the residue 
is ignited and fused with several grams of potassium bisulphate. 
The extracts from these fusions are mixed together and 
acidified with about 10 c.c. of sulphuric acid, and evaporated 
until copious fumes of sulphur trioxide are evolved. After 
diluting with a few c.c. of hydrochloric acid and boiling 
until all calcium sulphate is dissolved, the solution is filtered 
and the silica residue collected, ignited in a platinum crucible 
and weighed, after which it is treated with hydrofluoric acid 
and a little sulphuric acid, evaporated and ignited. The silica 
is thereby volatilised as silicon tetrafluoride. The residue 
from this treatment is fused with potassium bisulphate, 
dissolved in dilute sulphuric acid, and added to the main 
solution. The alumina is determined according to the method 
of Blum (W. F. Hillebrand, The Analysis of Silicate and Car- 
bonate Rocks, U.S. Geol. Survey, Bull. 700 (1919))._ The com- 
bined precipitates of iron and alumina are carefully ignited 
to constant weight at a temperature of about 1150°C., and the 
iron and other constituents are then determined by any one 
of the well-known methods. 





Sand as Pavement Filler 

IN an interesting article on stone paving practice, Mr. C. M. 
Pickney, chief engineer, Public Works, Manhattan, N.Y., gives 
some serviceable information on asphalt paving cement and dry 
sand used as filler between granite blocks in New York City. 
In the borough of Manhattan, the joint filler used consists of 
the asphalt paving cement and hot dry sand used in propor- 
tions of four parts of sand to six parts of cement (by volume). 
The addition of the sand increases the stability of the filler 
materially, gives great economy, and imparts a wearing quality. 
Since the introduction of the sand, the filler does not run out 
of the joints on grades or into the gutters where it is necessary 
to make a slightly higher crown than usual. The object of 
this joint filler is to keep the blocks upright, to preserve their 
arris, to reduce noise, and to render the pavement waterproof. 
Another advantage is that the joint readily adapts itself to 
opening up of the pavement without destroying the granite, 
and it can be restored and opened to traffic immediately. 
The granite filler specified in Manhattan is obtained by the 
distribution of an asphaltic petroleum, carefully refined. In 
preparing the filler, best results are obtained by maintaining 
the asphalt in boilers in the street at a temperature of 325° to 
400° F., determined by equipping the boilers with thermo- 
meters. The sand, all of which must pass a Io-mesh sieve 
and not less than 85 per cent. pass a 20-mesh sieve, is heated 
to a temperature between 300° and 400° F., the filler being 
poured into the joints within these limits. 
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China Clay from South Africa 


Report of an Investigation at the Imperial Institute 
It is stated in the July number of the Bulletin of the Imperial 
Institute that deposits of China Clay have been found in 
several localities in the Union of South Africa, and a report 
is given dealing with a sample of material from an occurrence 
at Claremont, near Cape Town. The sample was sent to the 
Imperial Institute in order that it might be compared with 
Cornish China Clay of good quality, and its commercial 
possibilities investigated. The sample, as received, consisted 
of a white China Clay contaminated with quartz sand in 
fragments up to y+'5 inch in diameter. It was evident that the 
raw material would need purification before it could be 
employed for purposes similar to those for which Cornish 
China Clay is used, and trials were, therefore, carried out in 
the Imperial Institute ceramic laboratory in order to ascertain 
what degree of improvement could be effected by careful 
washing. 
Washing Experiments 

Comparative trials were carried out on samples of the South 
African raw clay and Cornish China Clay rock, the speed of 
the current of water being such as had been found necessary 
to remove the fine clay from the English raw material. Under 
these conditions the South African clay left 8 per cent. of 
residue, whilst the Cornish rock yielded about 57 per cent. 
The washed clay yielded by the South African material had 
the same appearance as refined Cornish China Clay, but 
contained rather more grit, a feature detrimental to its 
employment as a high-grade filler. With a view to eliminating 
this defect, further washing trials were made, using a much 
slower speed of water current for washing. Under these con- 
ditions the clay gave a residue of 15 per cent. The washed 
clay, however, was still much more gritty than refined Cornish 
China Clay of good quality, and a chemical analysis showed 
that it had practically the same chemical composition as the 
clay produced in the first trial by washing the raw material in 
a more rapid current of water. It is evident, therefore, that 
by further diminishing the speed of the current, a lower yield 
of refined product would be obtained without appreciable 
improvement in quality. 


Deflocculation Process 

The washed South African clay was similar in texture and 
colour to commercial samples of second-grade English China 
Clay used in the manufacture of the best grades of newspaper. 
It had the advantage, however, that it remained suspended 
in water for a longer period than did the English commercial 
sample. As it appeared evident that no further appreciable 
improvement would be effected by alterations in the mode of 
washing the clay, experiments were carried out in order to 
determine whether a material of better texture could be 
produced by other means. Trials were, therefore, made with 
deflocculation processes, and it was found that considerable 
improvement could be effected in the physical condition of 
the clay. The clay was mixed with water containing a very 
small quantity of sodium silicate, this treatment causing 
deflocculation of the fine clay, which remained in suspension 
whilst most of the gritty particles rapidly settled out and 
were removed. The purified clay could then be recovered 
by electrical osmose treatment or by adding to the solution 
a coagulant such as a weak solution of aluminium sulphate. 

In order to determine the suitability of the washed clay 
(not deflocculated) for use in the manufacture of earthenware 
and china, the following mixtures were made, using the 
washed South African clay :— 


(1) Earthenware: Per cent. 


SOE ATMICORCIBY 6 oc ie ccc vee cscs 35 
SP SIMMONS 6 sia se okies acess 30 
bn AOE OOO ee CE ee eee 20 
Be 15 
(2) China: 
SOUGM AMICON CIBY .63sescsasececcs 30 
ene ee ree 35 
enneen INTEND 55. oc 'o:a'a'o e's a9 5088 50 9:8 35 


Similar mixtures were also made, using English China Clay 
in place of the South African material, and essels moulded 
from the earthenware and china mixtures were fired to a 
temperature of about 1,150° C. and 1,250° C. respectively. 
It was found that there was little difference in appearance 
between the earthenware made with the South African clay 


and that made with the English kaolin. A somewhat lower 
firing temperature, however, would be adequate. 

It was found that South African clay and the earthenware 
mixture made therefrom had somewhat higher shrinkages 
than those of the corresponding products containing Cornish 
China Clay, but the difference in shrinkage between the two 
earthenwares was not sufficiently great to be of any practical 
importance. The bone china produced from the South 
African clay by firing at a temperature of about 1,250° C. 
and covering with a felspathic glaze was similar in appearance 
to that made with English kaolin. 

Summary and Conclusion 

The raw China Clay from Claremont, on washing, gave a 
high yield of China Clay which could be used in the manu- 
facture of china and fine earthenware. The washed clay, 
however, was in all cases rather gritty, arfd would be com- 
parable only with second-grade Cornish kaolin used as a 
filler for high-grade newspaper. Extensive experiments were 
made with a view to obtaining a better product, and it was 
found that this could be effected by deflocculation processes. 





China Clay Production 


Improvement in Methods 

In the early days of the industry a good deal of the China 
Clay was washed by hand, and women were engaged for the 
work. Instead of being washed, as is now the case, in the 
pits and conveyed in its liquid state to the surface, the virgin 
clay was dug out of the pits and conveyed in hand-barrows 
to primitive wood troughs, the forerunners of the present-day 
micas, and after impurities had been removed by a laborious 
and crude process the China Clay was placed in large square 
earthenware pans and sun and air dried. 

From the cld washing of the clay, and its drying by the aid 
of sun and air, to the present modern clay-works equipment 
and drying kilnsisa farcry. The intervening period has been 
marked by many great improvements for dealing with the 
huge quantities of clay now required, although very little 
improvement has been made on the original methods for the 
actual winning and preparation of the clay for the market. 
The improved methods and contrivances have had for their 
object more rapid and cheaper production. The last 60 years 
have taught the producers many lessons. Nowadays, practi- 
cally every new China Clay works, where the clay is raised, 
is connected with a pipe line, in many cases several miles in 
length, to the drys alongside railways or ports of shipment. 

Years ago the drys were on a comparatively small scale, 
but nowadays few drys are erected with a capacity less than 
10,000 tons per annum. In the pits, where 60 years ago the 
work was done exclusively by manual labour, new hydraulic 
hoses and sluices are being used and are superseding and 
taking the place of men known as “ breakers ”’ and “‘ washers,” 
men who break the crude clay in the course of streams 
running down the sides of the pits. 

Introduction of Modern Machinery 

The old-fashioned pumping engines and gears have given 
place to powerful pumps driven by modern gas, electrical, 
and steam engines capable of pumping hundreds of tons of 
liquid clay to the surface per week. For the blasting of hard 
ground, rock drills are now superseding the old method of 
drilling holes. Electrically driven platforms are in use in 
some drys, steam navvies and mechanical conveyors are being 
utilised for the removal of overburden, and some works have 
introduced aerial ropeways where these can be effectively 
employed. 

While so many drys are now linked up with the railway 
sidings and ports of shipment, works at a distance from these 
points of despatch used to rely exclusively upon horse-drawn 
wagons for the carriage of their clay. These works are now 
finding themselves handicapped by the present-day necessity 
for more expeditious loading, and there is now a totally in- 
adequate number of horse-drawn wagons available for this 
traffic, so that the more general adoption of mechanical trans- 
port has been imperative. The most significant development 
to-day is the application of mechanical appliances to every 
department of China Clay production where they can be 
economically utilised. With the present high prices of mate- 
rials and labour the introduction of all kinds of economies 
is essential. 
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China Clay Notes and News 


Cornish Unemployment 

@ The following were the numbers of unemployed on the 
books of the Labour Exchanges in the various towns men- 
tioned at the end of June :—Fowey, 86; Newquay, 19; St. 
Austell, 286; St. Columb, 40; Bodmin, 38; Callington, 13 ; 
Camelford, 19; Gunnislake, 35; Liskeard, 99 ; Wadebridge, 
42; Saltash, 38; Torpoint, 85. 


Reconstructed China Clay Company 

Lantern China Clay Co. (1927), Ltd. Private company. 
Registered June 17. Capital, £4,000 in {1 shares. Objects: 
To acquire the business carried on by the Lantern China Clay 
Co., Ltd. ; to carry on the business of China Clay manufac- 
turers and merchants; to acquire any other China Clay 
works, beds, or quarries of China Clay and China Stone in 
Cornwall, etc. The directors are: A. Hutson (chairman), 2, 
Beach Lawn, Waterloo, Liverpool; F. W. Heape, 18, Rivers- 
dale Road, West Kirby, Cheshire. Remuneration as fixed by 
the company. Solicitors: Bremner, Sons, and Corlett, 1, 
Crosshall Street, Liverpool. 


St. Austell Merchant’s Estate 

Mr. Reuben Nicholas Rogers, merchant, who was pro- 
minently interested in China Clay undertakings, left £10,463, 
with net personalty £8,378. Probate has been granted to his 
widow, Mrs. Janie Rogers, of the same address ; his daughter, 
Mrs. Marian Louise Michell; and Mr. Archibald Shaw, 
surgeon, both of St. Austell. The testator left his premises, 
28 and 30, Fore Street, St. Austell, in trust for his daughter, 
Marian Louise, jor life, with remainder as she may appoint, 
or in default of appointment, then to the children of his 
sisters, Amelia Edwards, Ann Edwards, and Bessie Ruberry ; 
and the residue of the property he left to his wife absolutely. 


New China Clay Company Registered 

Central Treviscoe China Clay Co., Ltd. Private company. 
Registered June 24. Capital, £3,000 in {1 shares. Objects: 
To carry on business indicated by the title. The subscribers 
(each with one share) are: S. J. Dyer, King’s Avenue, St. 
Austell, China Clay merchant; S. P. Dyer, Ashleigh, St. 
Austell, China Clay merchant. The first directors are not 


named. Remuneration as fixed by the company. Secre- 
tary: S. P. Dyer. Solicitors: Stephens, Graham, Wright, 


and Co., St. Austell, Cornwall. Registered office : Market Hill, 
St. Austell. The business now converted into a limited liability 
company has for many years been carried on as a partnership 
concern in which Messrs. Dyer have been largely interested. 


Paper Maker’s Big Estate 

The late Mr. Joseph Dixon, Oughtibridge, near Sheffield, 
head of Peter Dixon and Sons, Ltd., paper manufacturers, of 
Oughtibridge and Grimsby, who died in December last, left 
£377,306, with net personalty £360,610. Mr. Dixon was also 
financially interested in China Clay works. Among the 
bequests are: {£2,000 to the Sheffield Royal Infirmary ; 4500 
each to the Free Hospital for Sick Children, Sheffield, and the 
‘Jessop Hospital for Women ; £2,000 to the executors for the 
employees of Peter Dixon and Sons, not to exceed 40; 500 
preference shares in Peter Dixon and Sons to Henry Edward 
Lanktree, secretary of the company ; 300 ordinary shares in 
Gregory, Reddish and Co. to Henry Morgan, of the Clough 
Works, Deepear; and a number of smaller legacies to em- 
ployees. 


G.W.R. Congestion at St. Austell 

At the last meeting of the St. Austell Urban Council, severe 
censure was passed on the lack of adequate accommodation 
for goods traffic at St. Austell station. The Chairman, Mr. 
T. H. Williams, thought it was time the council took some 
action in calling the attention of the G.W.R. authorities to 
the great congestion at the St. Austell station, as a result of 
which serious loss was being inflicted upon the trading com- 
munity. Trucks of goods were held up for days outside 
because they could not be dealt with at St. Austell. Goods 
from Plymouth took ten days, and when they arrived it was 
sometimes three or four days before they could be got into 
position for unloading. It was absolutely ridiculous, and a 
very serious matter for people who were under contract to 
supply certain goods and to do certain work. The fact was 
that the accommodation had not kept pace with the growing 


goods traffic, and the present station was only adequate for 
passenger traffic. He thought the Council should make re- 
presentations to the G.W.R., whose general manager, Sir 
Felix Pole, was a business man, and urge upon the company 
the necessity of making provision at their site at Polkyth for 
all their goods traffic, China Clay, coal, timber, and stone, 
reserving the present station for passenger traffic only. It 
was agreed to seek the co-operation of the Rural Council in 
a joint protest and in urging for adequate provision being 
made elsewhere for coping with the goods traffic. 


Order for Cornish Granite 

The famous granite quarries at De Lank, Cornwall, have 
secured from Sir Robert McAlpine and Sons (London), Ltd., 
an order to supply the whole of the granite for the new 
dock improvements at Tilbury. De Lank Cornish granite is 
the finest in the world, and can be obtained in large quantities. 
The quarries have been celebrated since the early part of the 
eighteenth century. So far back as 1756, Smeaton, the 
eminent engineer, obtained from De Lank the stone for the 
exterior of the first stone Eddystone Lighthouse. When the 
new Eddystone Lighthouse was built a century later, De Lank 
granite was again selected as the most suitable for this exposed 
building. The special suitability of De Lank granite for 
marine engineering and public works has caused it to be used 
in many important structures, such as the Tower Bridge and 
Blackfriars Bridge, London; Rochester Bridge; docks in 
Hull, Newport, and Tilbury, and even in far-off Bombay. 
The large size ot the blocks which can be obtained was an 
importané consideration in such undertakings, and the granite 
has a crushing strength of 1,171 tons to a square foot. The 
De Lank granite is a beautiful silvery grey, and has not only 
a fine appearance, but admits of a high polish, whilst the 
atmosphere, which often plays havoc with other stones, has 
little effect upon it. It has been used in the construction of 
many well-known buildings. It has also been used in the 
National Memorial to Nurse Cavell, and in the base of the 
National] Cenotaph. 


Valuation of China Clay Works 

At the St. Austell Rural District Council meeting recently 
references were made to the big task before the Council in 
the preparation of the new valuation lists under the new 
Rating and Valuation Act. 

It was reported that at the meeting of the Rating and 
Valuation Committee (Mr. E. B. Vian, chairman), a letter 
was read from the China Clay Producers, Ltd., asking if the 
Rating Committee wished the companies to fill out the 
ordinary form of rating return. The Clerk having reported 
that he was going into the question with Mr. A. Body, the 
rating surveyor, it was resolved that the matter be left in 
their hands and that the China Clay Producers, Ltd., be 
thanked for their letter, and informed that the clay firms would 
not be required to fill out the ordinary rating forms. 

It was reported that a letter was read from Mr. A. Body 
that it would be impossible to complete the first new valuation 
lists by April 1, 1928, and suggesting April 1, 1929, as the 
earliest date upon which the valuation lists could be brought 
into force. The Committee recommended accordingly, the 
Clerk being instructed to communicate at once with the East 
Central Assessment Committee. Mr. Jenkin pointed out that 
most of the Councils had agreed on April 1, 1928, as the date, 
and thought they should let the County know what they 
were proposing to do. The Clerk said it would be impossible 
to get the clay works valued before 1929. Few had any idea 
of the amount of the work there was to do in the matter. If 
Truro with fewer and simpler assessments required till April, 
1929, to get through, there was all the more justification for 
St. Austell, where they had some 11,000 assessments in the 
most complicated industrial district in the county, requiring 
till that date. The recommendations of the Committee were 
adopted, and it was decided to notify the County Valuation 
Committee of the decision. 

In crder that the interests of the China Clay producers may 
be adequately safeguarded, China Clay Producers, Ltd., re- 
presenting the industry, are seeking to act in a spirit of co- 
operation with a view to seeing that matters of valuation for 
rating purposes, which affect the industry so vitally, shall be 
on an easily workable and fair basis. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 


day ports. 


Fowey Shipping—June, 1927 





Arrived. Name. Sailed. Destination. 
SOR 5, BO SNe cok cies vs secede June 4, Plymouth 
SE 2B, BS. AEs 6 ose o nan edcew avers June 4, Hajnasch 
a ee a” ee ene een June 4, Stettin 
BUMS 3, SS. COVMIGR TIAGO 06 66656 da ces June 8, Antwerp 
BUN 2. Bs ee 6a 64a Ns esos se see June 8, Gothenburg 
JUNG 3, GIS: GOMMESHOOM occ. cs ccwacas June 9, Amsterdam 
june 3, MV. Lydia Cardell 2... sceecccts June 9, Aberdeen 
SURG 3; GS. PVPMVOEE oa 050056 8 6s se cies June 8, Bo’ness 
BE ASRS. SIN ice we eaaia cris xa awe June 8, Rouen 
SURO §, SG. TOP OSC ia se aig c cesses wean June 9, Weston Pt. 
$06” 3G; SB. WSROOO! 6 6.06 0.0000 sees see ews June 16, Philadelphia 
aoe oa a a aa 5;5,5'5 55:5 8 June 16, Bombay 
BOD 77; BB. TEND ois 806555 wee cere wiee June 18, Genoa 
BU 95, NL, EMD Graig 61s Ga oois oa: n esa 5 <% June 17, Los Angeles 
SMS 60, Ss. UPON Sioas.6s 4 40% 68 ene June 9, Ridham 
Bune GO; SiS. KeOIORY CORN ack aes sc acca June 11, Birkenhead 
BUG Oy BiG 60.8. 0.9 6:6 Shanes sie aren June 14, Pasages 
TMS TO; BIS, Fee eeOle 6.0.9 .9.6.6 9.05 0 8 104550 June 11, Bo’ness 
SUS 50, BG, SEO BOON 6.6%. 4.418 66 oes diaae June 14, Weston Pt. 
SUG Et, Bk. ENO o6.50:6:0:5,00 0045054 June 14, Brussels 
ee eS A eee June 15, Antwerp 
TUNES SE, SB. SUOMIN FIRUO ois ccc seca June 17, Kotka 
DS BE, OB. BOSS GOs 66.6 5:6 6000s 5% 000s June 15, Runcorn 
June 12, MV. Shortest Day 2.22.2. c ccs cce June 16, Plymouth 
i kG I as fo hve ib - 0k ws 18 16 90'S, dw June 15, Hull 

FUNO 42, MN. SORURIOOR 6 é.6:505605 08 is icase June 14, Plymouth 
DUS TA, BA. BIE os. 64'5 06 ssn 6 Sercene ae June 18, Antwerp 
FOMl 14, BR. BIRR akc osc 56 ose ceeecss June 23, Portland, Me. 
ee eG” err June 16, Preston 
ee ee. Seer eno eee eee June 18, Fleetwood 
BE ES, BM, Pere 6 6.55 ie 50's 5 e610: 8009s June 21, Amsterdam 
BANGa GG, ML BOGS aks 0.5.50 8:0 )o one di eeiesies June 17, Harburg 
DOG 57, Bi. TOMO his ic ise issce eee cas June 18, Manchester 
SUMO 27, G6. IE 665i o5 senna se eaccu June 22, Brussels 
SGD 09) OB. POE 66.68.06 54.5 wen sesie weave June 23, Liverpool 
SUING ss Oe islets sie ws <'o.9610%\e15 June 21, Ridham 
FURS TO; BiG. BROWSE 66555 6 o0a 60555 se esse] June 23, Antwerp 
SUNS TO) GB. KEEIOY TLOSE no 55a sncia dares es June 23, Runcorn 
FUE 20, SB. TAGPTOVEMND 6 5 ioscan ee cnienae June 30, Philadelphia 
Jute 20; GiB. BVO anv ocs cine ciecans July 2, Philadelphia 
FUNC 20, BB. DOSE TOG o.oo iccc cccesw cs June 24, Weston Pt. 
FURS 20, SB. BPEY HOSE s oo 5k c sc vic s ews June 23, Fleetwood 
TURG Zi, BE. SHON ook i606 oc Sennen June 23, Newlyn 
DE Be ons ss canoe as ese eened June 24, Stockholm 
SURG OF, BS. SROMRO  isin occciccacecewe! June 25, Grimsby 
PUNO 22, BB: THON 6.600 ince svewcies June 24, Grangemouth 
ee a. errr June 27, Hamburg 
June 23, S.V. BChHpse 22 .cccesvccesscceces June 25, Truro 

TORS 2S, BV: LON vos 6d eee niasessne sas June 25, Pentewan 
UNG 2d, 8G: OO 65 4 AG oa 55 0 880 E SEAS June 29, Methil 
June 24, SS. Goumestroom 2.6.2.0. csv June 30, Amsterdam 
June 26, SS. MGyle....cccesevevseseecsee June 29, Larne 

DGOG 29, BB: TOOBIN 6 oc o06 0 60:06 5:6 60.5 Fees June 28, Rochester 
SUC OY, GB. FOIE BOs iscantcncscsoee June 29, Preston 
June 28, M.V. Mayblossom 2.2... ..0ccceses June 29, Pentewan 
FGUNC 25, MV BMRMWOCR 6650 oo ccsescieseees June 29, Plymouth 
June 26, SS. JUMBSNOVER 0.0.0 ee scccese Portland, Me. 
FURS 25, BS, ABMs os <2 0:5:5.00 00s casnees July 1, Drammen 
June 28, 8.6. Moss Rose. ..5...c0scccseces June 30, Weston Pt. 
June 20, M.V. Hela Naval .......ccseceees June 30, Gothenburg 
JUNG 20; SE). PANSY oc aeic cs siceeu as ees June 30, Runcorn 
BUGS; ME 28 e ooh 555 60555 38S ssa Antwerp 
SUS BO, Ge, Pe an hos 26 wsisis oe saa ss ewe July 2, Kotka 
June 30, S.s. Gower Coast .......ceececees July 2, Liverpool 
June 30, S.V. Gtacomo ....crccccccccevecs Genoa 
JUNE 30, 8:5. AFON TOWEY . 0550056 0sccees July 2, Brussels 

* Signifies ‘‘ In Port.”’ 
. . 
Charlestown Shipping—June, 1927 
Arrivals 

Date. Vessel. From 
June 1, Mv. Lydia Cardell ......ccccsseseccccess Fowey 
June I, M.V. Mary B. Mitchell... ...cssccsevcecees Falmouth 
June 2, PROBE. 6h scr ssece see cceresstaeeeeees Penryn 
June 14, M.V. Dankward ....ccecccccssecccseseees Barnstaple 
June 15, PIM BN 65.5 aly See cone se hese see en's Runcorn 
June 17, ee reo c Newlyn 
June 18, te ots Cid cee ee ew Castletown 
June 22, S.S. James Tennant .......-cccsccecccees Dartmouth 


SMNEMN Age CN PENILE oro c'ai5:055-ciaiaxe-aiens Salus Ohie arecaen Pentewan 
OO 1e, PAV HONING 6 6506 6: er5 ies co olda waco eae ene Cardiff 
Bae SE a Cardiff 
June 29, Re Gace a Sic d do tad abe Se eae eee Castletown 
NN Ste II nog. 4 a. oca sg: suet wigs Gee care 4e"5 Oe Bury Port 
NE i sss Giese iow ore Fale S oerniervaweinn ares Blyth 
Sailings 

Date. Vessel. From 
PONG: “2, WW. DISIWICH TL GGSOIGNECR 5 iii6 osc icc esi wun Wiborg 
PUNO” 2, MN. LIA CAPO  ooeicceiccsccesieessies od Aberdeen 
June 4, Mv. Mary B. NN, «oc cscwdccecscscace Glasgow 
June 9, Eo etal aids oral dta aletee a aiahaty alevd Kirkcaldy 
June 16, SE NOB 65.56 ecscsos bance sale Se vised Glasgow - 
PUN 3G, MV: DORNONIE no os ccees cccscvesssmese Braehstad 
June 18, Re INN a 650 ad 0a 6 GeO oie-cwee Leith 
June 21, co ON ee ee ee Nantes 
SOMO 22, SS. FOS TOWNE 656.00 5 oc ta hac tensa Tayport 
June 25, PIRES rag! cises 4d o's) area's. 6 eek « waracg ald Runcorn 
De ee Ge nO eer ere re Preston 
PWN 30, SIS) EOWA Pitt x 656 cae ease wc edweiarscceis sd Aberdeen 





Par Harboar Shipping—June, 1927 


Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Arrivale 

Date. Vessel From 
June 3,8.V. Lady Jean ...ccccccscccccccccvees Truro 
OE, COs TINO aio 6. c'cin ctinasuissesawceseesien Teignmouth 
JUMC 10, S.V. AlLRANAVA 2. .ccscccsscccescvecces Pentewan 
UNO 10; S:V. PVGNCOSANE JANE 6 66 6i0eis S6t eee Falmouth 
JUNG EI, S:S, WHBWIAE 2.06. cicisevecvedencecein Newport 
TUDO 0A, Gi0s FEE 6 vcs cecesviestcievse sw ewnw tees Cardiff 
TSO RE Se PAE are eecs ce caine eeieew a eenvaee awe Newport 
JUNO BA, MV TICGINOE POE: 5.6 cnc sicccieeccreucens London 
Ne CR errr errr cere Torquay 
POMS 1G, SV. PVCVGHES co c6 ccc ccccccwesecevicwes Cardiff 
PURO BE; SV. PUNE POOH. 055s sk sc cciceccewecens Falmouth 
De ee Plymouth 
NOM 25, S:5, WOSINI oi os oie cece egecssedas Sharpness 
Te SIS I 5 a is ak ce eeiencswe dade Falmouth 
PU BS GV. FOIE viv 0 a iwes we edsdeneneseeesa Falmouth 
ME 27, FS: SSIs 50 66666 wees cae des aes cae Blyth 
NR BS I I a 5 a0 95-404 40's sewer eweeaen Teignmouth 
URS 3G; MVS SRO DOG o 64 6:90:05 wis eee eedases Plymouth 

Sailings 

Date. Vessel. Destination. 
yume 1,S.v. Eneneand Ester. ...5 0. ciscsvecwics Manchester 
June 1,8.V. Gutding Star .....cccccecscccccece Runcorn 
JUNO 1, SS. COMO. cic cccsecedcesescwssosewced Antwerp 
June 3,5.S. Treletgh....ceccccccccsesesesccces Preston 
MO TSS: ION is oe Sis cnics sewicseeeeeeees Greenhithe 
FUNC TS 1SV. LOS POOW i 66 c ce escss esis cess ceens Queenborough 
June 15,S.v. Francesand Jane ......esecesesess Newcastle 
Teme 16, 5:8: WROGIIGEE 066s cc ccisscvsescesee es Garston 
June 16, MV. Heather Pet ..0.6 cece cece cece see NOW YM 
June 17,S8.V. Alexandra oo... ce cceccccceccvccess Rochester 
PURO 19; SiS: BeOeenlal oie 0sicicesccsesisesiees sme Terneuzen 
Pe BU, SV Oe Oy 65) sisin ce ciclo acineewee's Gravesend 
TONG 27, 9.85 WOOO a ooo. occ ceticaceesios yes Rouen 
JURE 2B, S.V. VIE oc ccccsiccscccecsecaeesenes Runcorn 
June 28,S8.V. Trevellas ......cccsccccccsescccces Garston 
June 20, S.V. Flying Foam.......cccccccccsccees Gravellines 





Par Harbour Tide Table, August, 1927 


(British Summer Time Throughout.) 


Day of Day of 


Week. Month. Morning. Afternoon. Height. 
Monday .. I ace 8.38 sheers 8.55 : IZ.2 
Tuesday. . 2 g.1II aieeeck O:37 I1l.9 
Wednesday 3 9-43 ae 9.59 aaa 11.4 
Thursday... 4 10.16 10.34 10.10 
PMGGY.... § 10.53 Er .33 10.4 
Saturday 6 II. 36 aravers — ee 9.11 
Sunday ... 7 O:2 0.33 mere 9.6 
Monday 8 1.6 1.43 mites 9.6 
Tuesday... 9 e:a% i are g.1 
Wednesday . Io 3.34 4-7 10.8 
Thursday.. II 4.38 5.9 Il.6 
Priday.... i2 5-34 5-59 pata E2.3 
Saturday 13 6.22 6.45 12.8 





10 


The Chemical Age 


July 16, 1927 


(The China Clay Trade Review Section) 





Sunday ... 
Monday 
Tuesday... 
Wednesday 
Thursday . . 
Friday .... 
Saturday 
Sunday ... 
Monday 
Tuesday... 
Wednesday 
Thursday. . 
Friday .... 
Saturday 
Sunday ... 
Monday 
Tuesday... 
Wednesday 


13.3 

r3. 

rs. 

£3. 

12. 

te 

10. 

10. 

10 

10 

II. 

Il. 

12. 

12. 

12 

12. 

12 

bind ie “asee.° OS 
E. Cremens, Harbour Master. 


mu nowo 
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June Deliveries 
Record Month of the Year 


THE total trade done in June was the biggest for the year, 
the previous months this year having been : May, 81,224 tons ; 
April, 83,995 tons; March, 76,558 tons; February, 76,912 
tons; January, 72,899 tons. The balance in favour of this 
year, compared with the first six months of last year, is now 
11,433 tons; the balance having dropped from 14,920 at the 
end of the five months through the tonnage dealt with in June 
last year having been greater than that of last month. A 
feature of the month's deliveries in June was the compara- 
tively big tonnage of Ball Clay, it being nearly double any 
previous month’s tonnage this year. China Clay deliveries 
showed an increase on the month of over 5,700 tons. 

Cutna CLay 
Tons. Tons 
1927. 192¢ 7. 
66,088 74,532 +772 2.779 4,241 
3,135 2,741 = 

2,517 

1,05¢ 

1,460 


780 


CHINA STONE 


Batu Cray. 
Tons Tons 7 


Tons. Tons 
1926 


Totals. 
Tons. Tons. 
1026. 
1,101 5, 78,412 
2,741 
5,001 
857 


106 


Port. 
Fowey 
Charlestown 


7029 
1927. 


Penzance 
Looe 

By Rail 
June " 
5 months .. 


6 months 


3,177 
207 


4,007 


2,615 


2,615 





88.820 


79,544 


355,952 351,059 


4,541 


8.806 


I,Ior 
9,021 


92,909 
376,668 





- 435,796 439,909 13,437 10,122 481,010 469,577 





. 
China Clay Exports for June 

A RETURN showing the exports of China Clay, the manufacture 
of the United Kingdom, from the United Kingdom to each 
country of destination as registered during the month ended 

» 30, 1927 :— r 
June 30, 192; QUANTITY. VALUE. 

Tons. £ 

2,504 2,833 
822 803 
588 884 
Sweden ,466 2,136 
Norway 631 741 
Denmark (including Faroe Islands 23 46 
Germany 553 3,755 
Netherlands 023 4,200 
Belgium 1318 10,405 
357 2,943 
953 2,208 
609 9,005 
31 


COUNTRY OF DESTINATION. 
Finland 
Estonia 


Bulgaria 
Egypt 


te 


w 


CMF NNN HS VN W 


United States of America 

Mexico 

Brazil 

Irish Free State 

Channel Islands 

Nigeria (including British Cameroons) 

Cape of Good Hope 

British India : Bombay, via Karachi 
SAE: < ndke esses cede doe bED SSS OOS 
Ry ae oe re ee ee ee 
Bengal, Assam, Bihar and Orissa 

Australia 


a 
DWOnN 


x 
oo 





120,290 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
vesponsible for any errors that may occur. 


Mortgages and Charges 
{[NOTE.—The Companies Consolidation Act of 1908 provides that 


every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

ASHFORD AND NACCOLT BRICK TILE AND POT- 
TERIES, LTD. (late ASHFORD AND DISTRICT BRICK 
AND TILE CO., LTD.). Registered June 16, £6,000 deben- 
tures (filed under section 93 (3) of the Companies (Consoli- 
dation) Act, 1908), present issue £3,450; charged on lands 
and buildings at Naccolt, also general charge. *£5,000. 
January 17, 1927. 

BOOTHWOOD PAPER MILLS, LTD. Registered June 
14. £450 mortgage, to A. Payne, 114, Old Millgate, Man- 
chester, solicitor; charged on lands and factory and other 
premises at Boothwood, etc. *{£4,500. December 28, 1926. 

BURY PAPER MAKING CO., LTD. Registered June 18, 
£8,600 debentures, part of £30,000 ; charged on properties at 
Pilsworth, Heap, and Bury, also general charge (except un- 
called capital). *£21,400 first mortgage and second mortgage 
up to £80,000 for guarantee to bank. July 16, 1926. 

CAULDON POTTERIES, LTD., Stoke-on-Trent. 
tered June 10, £22,500 debentures ; general charge. 
August 30, 1926. 


Regis- 
* £250,000. 


Satisfactions 
ASHFORD AND NACCOLT BRICK TILE AND POT- 
TERIES, LTD. (late ASHFORD AND DISTRICT BRICK 
AND TILE CO., LTD.). Satisfaction registered June 20 
£3,000, registered March 19, 1923, and July 4, 1923. 
DICKINSON (JOHN) AND CO., London, E.C., paper 
manufacturers. Satisfaction registered June 14, £9,241, 
part of amount registered July 1, 1912, and January 21, 1919. 


, 





China Stone Values 

CHINA Stone, or as it is sometimes called, Cornish stone, 
from its being obtained in Cornwall, is a granite rock, chiefly 
composed of white or pale brown quartz and white felspar. 
It is essentially a quartzose, felspathic rock, the quartz, 
however, being much in excess of the felspar. The best 
qualities of stone contain fluorine, which greatly increases its 
fusibility. China Stone varies much in hardness, and, while 
its constituent felspars are usually more or less decomposed 
by atmospheric agencies in the stone supplied to the potteries, 
the harder qualities are very durable, and being easily 
wrought, they have been much used locally for building. 

China Stone is too hard to be broken down like China Clay. 
It has to be blasted and quarried in the same way as ordinary 
granite. There are four qualities mainly used in the ceramic 
industries, the best being employed in the manufacture of 
the finest china and porcelain. They are: (1) Hard purple, 
the rarest and best ; (2) Mild purple, a similar rock but softer ; 
(3) Dry-white, a soft white variety ; (4) Buff, similar to white, 
but slightly tinged with yellow. Unlike China Clay, China 
Stone is restricted to use in the ceramic and enamel industries, 
and is employed largely by British potters in the body as 
well as the glaze of wares. It is also used extensively by 
foreign potteries for making the finest china and porcelain. 





China Clay Imports for June 
A RETURN showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of June, 1927, is given below :— 
QUANTITY. VALUE. 
COUNTRY WHENCE CONSIGNED. Tons. 4 
Germany 
Belgium 
Channel Islands 


Total 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of ‘“ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, “‘ The China Clay Trade Review,” Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 
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The New All-in Association 

As we go to press, we learn by wire from our St. Austell 
correspondent that at a meeting between the Executive 
Committee of outside China Clay producers and the board 
of the Best Clays Association at St. Austell, on Wednesday , 
all-in ”’ 

The notes that follow, in which the question of the 
formation of 
course, written before the decision was known. 


New Hope for the Industry 

At the beginning of last month there suddenly came to 
the knowledge of the committee, which last vear nearly 
succeeded in establishing a new association, information 
that led them to think the time was again ripe for reviving 
the scheme which last vear fell through because one firm, 
whose inclusion was considered to be essential, failed to 
respond at the last moment. Encouraged by the prospect 
that a further attempt might be more successful, the 
committee, under the leadership of Messrs. E. J. Hancock, 
J. Hoyle, and A. Perry, circularised all the producers, 
intimating that the Best Clays Association were prepared 
to hold their hand in the matter of forward contracts, to 
give the outside producers an opportunity to get together 
to consider an all-in association movement. 


Hopeful Signs 

The response to the circularising was so encouraging that 
a meeting of the trade was convened and held at St. Austell 
on August 12, at which the position was reviewed. As in 
the nature of things the meeting was a private one, we are 
not at liberty to give an account of its deliberations. 
That the result was so far satisfactory as to justify the 
continuation of the discussions leading up to accomplish- 
ment of the project, is seen in the brief announcement 
subsequently made in the Press that a committee was 
formed to wait upon the Best Clays Association with a view 
to carrying the scheme to embrace all sections into effect. 


The Limitations of the Cartel 

We have reason to believe that the keeping alive of the 
idea of an all-in association in this journal has led to the 
creation of an atmosphere favourable to its formation. A 
few months ago we explored in some detail the various wavs 
in which the interests of the industry could be safeguarded, 
and advocated the cartel as the most promising and 
practicable for immediate accomplishment. The article 
referred to has been much canvassed and discussed by the 
trade, and its suggestions welcomed. If the industry is to 
reach the summit of its prosperity and to secure for its 
organisers and workers the full benefit from their enter 
prise, amalgamation and capitalisation must be the ulti- 
mate goal. With a cartel it is not possible to organise the 
industry as one entity, and while it is the intention of 
those who will be in the new all-embracing association to 
make its organisation as watertight as possible, the 
industry, as the operations of the cartel become effective 
and its advantages proved, will more and more be favour- 
able to the one organisation-cum-capitalisation ideal. 
The setting up of the association would be a step towards 


the formation of an “ association was agreed to. 


such an association is discussed, were, of 


it, though in entering upon it now firms do not necessarily 
subscribe to the amalgamation dream. 


The Industry’s Tendencies 

Apart from the desirability of forming a comprehensive 
association for the protection of the immediate interests of 
the producers, the industry is tending more and more to 
get into few hands, so that in time, if the acquisition of 
works continues along the same lines, amalgamation may 
ultimately be accomplished by a process of attrition. The 
cartel would therefore seem to be the best method for 
preserving the interests of individual producers and ensur- 
ing for them a share of the world’s trade, instead of, as 
may otherwise be the case, their being satisfied with the 
trade that is left after the big and strong concerns have 
skimmed it, as they have been doing since the old Associa- 
tion broke up, as all outside the Best Clays Association 
have experienced to their cost. 

The competition between the “insiders ’’ (meaning the 
members of the Best Clays Association) and the “ out- 
siders ’’ (those at present on their own) is not going to be 
less keen in the future if the “ all-in’ association does not 
function; signs are not lacking that the best clay factor 
in securing business with common clays will be used more 
and more by the best clay producers. In other words, the 
best clay people will keep their end up whatever happens, 
and that they are able to do it is seen by the success which 
has attended their career as a Best Clays Association. 
The common clay producers, as distinct from the best clay 
producers who also produce common clays, have therefore 
a fine opportunity to rehabilitate their position in the trade 
by joining the new association and making it a success. 
If they do, one thing is certain, and we write with some 
knowledge of what is going on behind the scenes: those who. 
remain outside the more comprehensive association will 
have a very lean time. Success is deserved, after such efforts 
have been made for establishing an organisation having 
for its objects the conservation of the interests of the 
industry as a whole and to serve as a bulwark against 
the invidious sapping operations of price cutters. 

The break up of the old association has since proved, as 
many predicted, the worst piece of business folly ever 
committed by the China Clay industry. 


Rating of China Clay Works 

At the last Rural District Council meeting at St. Austell, 
under the Rating and Valuation Act, the operation of which 
the Council has decided to postpone until April, 1929, 
the rating and valuation committee in their report, sub- 
mitted by their chairman, Mr. E. B. Vian, stated that the 
clerk (Mr. A. S. Coldham) reported that Mr. Body, of 
Plymouth (the valuer appointed by the Council), and him 
self had been in communication with representatives of 
certain China Clay companies in regard to the revaluation 
and he suggested that, with a view to obtaining the good 
will of the industry at the outset, a conference should be 
called between the clay owners and that committee to 
discuss the question with their technical advisers, and to 
arrive, if possible, at some basis satisfactory to both parties. 
The proposal was approved, and the matter left in the hands 
of the chairman and clerk. 
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The Analysis of High Alumina Clays and Refractories.— (Il). 


By W. Singleton 


is the conclusion of an article the first part of which appeared in the last issue of THE CHINA CLAy 


TRADE REvIEW (July 16). 


HE procedure for the determination of silica, in cases where 
it is necessary to fuse the material with potassium bisulphate 
has already been described. Where sodium carbonate alone 
been used, the melt is dissolved in dilute hydrochloric 
acid, the solution transferred to an evaporating dish and 
evaporated to dryness. When quite dry, the residue is baked 
at 100° to 110° C. for an hour, after which it is taken up with 
dilute hydrochloric acid, and the silica filtered off. The 
filtrate is again evaporated to dryness, baked, and again 
treated with hydrochloric acid and filtered. The two residues 
a are ignited and weighed, after which they are treated 
hydrofluoric acid and sulphuric acid as previously 
described. One or two precautions are necessary in carrying 
out the ignition of silica precipitates. The burning filter paper 
should not be allowed to burst into flame or some silica may 
be lost, and care should be taken in the early stages to ignite 
the precipitate at a temperature as possible. 
The bottom of the crucible should not be at more than a dull 
red heat, since if too high a temperature is employed great 
difficulty will be encountered in completing the combustion of 
t The writer has experienced 


has 


of sili 


with 


silica as low 


the carbon from the filter paper 
occasions when even several hours’ careful ignition have failed 
to remove the last traces of carbon from the silica precipitate 
due to a too high temperature having been used in the early 
stages 

The metho 


standardised as to 


ls for the determination of silica have become so 
need no further comments here. The 
methods are capable of giving accurate results, and check 
determinations should agree within 0°3 per cent. 
Determination of Alumina, etc. 

Where potassium bisulphate is used to decompuse the 
sample, weighable amounts of platinum are dissolved from the 
crucible. It is therefore necessary to remove these by treat- 
ment with hydrogen sulphide, the platinum sulphide being 
filtered off and the solution oxidised with bromine water 
before proceeding with the precipitation of alumina. This 
procedure occupies considerable time and may be avoided in 
ordinary work by weighing the crucible before and after 


fusion. The loss in weight is then deducted from the weight 
of the “ alumina’’ precipitate. The alumina is determined 
.in the usual manner, methyl red being used as an indicator, 


and great care should be taken in following the colour change. 
To prevent small amounts of the alumina precipitates from 
passing into the filtrate, it is advisable to wash the precipitate 
with a hot dilute solution of ammonium nitrate or chloride. 
The alumina precipitate should be strongly heated until the 
weight is constant 

To determine the iron oxide, the ignited alumina precipitate 
is fused with about six times its weight of potassium bisulphate. 
The heating is carried out carefully to avoid spluttering, and 
until the residue is all dissolved. The melt is dissolved in 
warm water acidified with ro c.c. of 20 per cent. sulphuric 
acid. The solution is made up to 250 ¢.c., a portion of which 
is reserved for the determination of titanium. The remainder 
of the solution is reduced with zinc and sulphuric acid, if 
titanium be present only in small amounts. Where titanium 
is present in appreciable quantities hydrogen sulphide should 
be used as the reducing agent, because the zinc reduces the 
titanium as well as the iron, and high results are likely to be 
obtained. To the solution is added 3 c.c. of 10 per cent. copper 
sulphate solution, and the titration carried out with standard 
potassium permanganate solution (one c.c. being equivalent 
of Fe,O,) until a faint pink colour is obtained. 

To determine titanium the filtrate previously set aside is 
transferred to a small Nessler cylinder, and one c.c. of hydrogen 
peroxide, free from fluorine, is added and the mixture shaken. 
The colour of this solution is compared with the colour of a 
known standard solution, preferably of a strength such that 
one c.c. of the solution is equivalent to o’ooo1 g. of titanium 
dioxide. The percentage of alumina is obtained by deducting 
the iron and titanium from the total “ alumina ”’ precipitate. 


to O'OOT Bg. 


The following rapid method for the determination of iron 
and alumina in clays may be used in the analysis of clays 
where great accuracy is not required. The fresh precipitate 
of iron and aluminium hydroxides obtained in the usual way is 
carefully washed until chlorides can no longer be detected in 
the filtrate with silver nitrate solution. The filter paper and 
its contents are placed in a beaker and a known excess of N /2 
sulphuric-acid added from a burette ; 50 c.c. of the acid are 
added for each gram of the original material taken for the 
analysis. The solution is boiled for ten minutes, cooled, and 
two drops of a 0’02 per cent. solution of methyl orange added 
after which the solution is titrated with N /2 sodium hydroxide 
until the red colour disappears. An equal volume of acidified 
water coloured with two drops of methyl orange may be used 
for compariscn. The titration should be stopped at the point 
of the first change and not continued to yellow colour. The 
acid combined with the two oxides is calculated by difference 
in the usual way. 1 c.c. of concentrated sulphuric acid is 
added to the solution, which is reduced with hydrogen sulphide 
and in the same beaker the iron is determined by titration 
with N/1o potassium permanganate. The presence of the 
filter paper in the solution does not appreciably affect the 
results, which are satisfactory and have the advantage of 
rapidity. Lucchisi (Giorn. chim. ind. applicata, 5, 12 (1922)) 
has examined this method and gives a number of examples 
where the alumina as determined by the above method was 
in each case within 0-2 per cent. of the value obtained by the 
ordinary method, whilst the iron oxide values differed by only 
0-05 to 0-08 per cent. from the ordinary results. 

Determination of Lime in Clays 

The determination of lime in clays offers no special difficulty. 
After precipitating with ammonium oxalate and hydroxide, 
the solution is evaporated to 150 c.c., during which time the 
calcium oxalate will settle. It is then filtered and ignited to 
oxide or determined volumetrically with N/20 potassium 
permanganate. Where large amounts of alkali sulphates are 
present, the precipitate is allowed to stand overnight, as it has 
been found that in the presence of large amounts of alkali 
sulphates the calcium oxalate does not precipitate as readily 
as when they are absent. In such cases and in the presence 
of magnesia the precipitate should be filtered off, redissolved 
in dilute hydrochloric acid and reprecipitated. It will then 
settle quickly and be quite free from magnesium salts. 

The determination of magnesium oxide may be carried out 
by the usual methods which are thoroughly described in most 
text books. It is necessary to point out that two precipitations 
are desirable, especially where the magnesium oxide is high 
and large amounts of alkali saJts are present. 

The well known Lawrence Smith method is recommended 
for the determination of the alkalies. The potassium in the 
mixed chlorides may be determined either by the chloro- 
platinate method or by the perchloric acid method. The 
latter is quite satisfactory, but is liable to give erronous results 
in the presence of sulphates. 


Institute of Clayworkers’ Medal 

AT a recent meeting of the Institute of Clayworkers it was 
decided to present a gold medal annually “‘ for conspicuous 
services rendered to the clayworking industry, either in the 
department of manufacture, science, art or literature con- 
nected with the same, or for any other form of service rendered 
that the committee might consider would merit the award.”’ 

It was unanimously agreed that the first gold medal should 
be presented to the honorary secretary of the Institute, Mr. 
H. G. Montgomery. 








China Clay Imports for July 
A RETURN showing the registered imports of China Clay (in- 
cluding China Stone) into Great Britain and Northern Ireland 
during the month of July, 1927, indicates that the imports 
were nil. 
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Removing Sand from Clay Works 

An Account of Methods Used 
It is impossible to give statistics relating to the amount of 
sand deposited per ton of China Clay washed. It varies from 
pit to pit and from district to district. In some places three 
tons of sand may be removed per ton of clay washed, and in 
others eight tons of sand per ton of clay. In general, the 
China Clay pits of the mid-Cornwall area are not so sandy as 
some of the pits on Dartmoor. The rapid and cheap removal 
of this waste product is a matter of the first importance to 
China Clay producers. 

Methods in Operation.—The old method of separating sand 
from clay is to dam or pool the stream so that the sand settles 
in a still pool, while the clay stream flows over the dam and 
thence to the micas to be further refined. The sand deposited 
in the sand pits is usually removed by hand labour—.e., it is 
shovelled into wagons and hauled over the dump. A develop- 
ment of this method is the patent sand pit or sand box. The 
stream from the clay face, carrying the sand before it, is run 
into a sand box having a removable bottom or side, or both. 
A tramway is laid under the sand box, and when the box is full 
of sand, the bottom is taken away piece by piece, so that the 
sand falls into the wagon beneath, and is then hauled away and 
dumped. 

A third method of removing sand is to pump it direct from 
the pit to the surface, or to some convenient level, with a sand 
pump capable of dealing with the sand and also small stones 
This obviates the necessity for having sand boxes in the bottom 
of the pit, so that there is a larger area in the bottom over 
which clay may be washed. This method has been adopted 
in several works. 

Development of the Patent Sand Pit——A development or 
extension of the patent sand pit arrangement may be seen 
in at least one clay pit. Classifiers as used in tin mines, etc., 
have been adapted for use as sand boxes. The method of 
operation is as follows : 

The illustration (which is not drawn to scale) represents the 
classifier. E F GH P is an inverted pyramid into which the 
clay stream with its sand and small stones flows via the launder 
as shown. The sides E F G H are each about six feet long 


Clay Stream 
vA 




















USE 


CLASSIFIER ADOPTED FOR AS SAND Box 

and the depth, measured vertically from P to the level of 
EFG His, say, eight feet. A BCD represents a launder placed 
around E F GH, so that when the inverted pyramid is full, 
the clay stream flows over the sides E F G H into the launder 
and thence by suitable means to the shaft, whence it is pumped 
to the surface A double valve is fixed at P, the larger of 
the two being used only if the smaller should become choked 
by a stone or other solid obstruction. Under P is a wagon 


into which the sand and stone collected in the box fall when the 
valve at P is opened 

Advantages and Disadvantages It is claimed that the 
arrangement described is a decided improvement on the patent 
sand box of rectangular shape with removable sides and 
bottom, in that a much greater volume of sand can be dealt 
with in the same time, and that shovelling by hand is entirely 
eliminated It is also claimed that a large proportion of the 
very fine sand or coarse mica which usually finds its way into 
the shaft is trapped in the classifier, thus reducing appreciably 
the wear and tear of the shaft gear. With two or more 
classifiers in parallel, washing can proceed continuously and 
sand can be removed continuously and as rapidly as wagons 
can be shunted under P 

It has this disadvantage in common with the rectangular 
type of patent box—zi.e., the clay can only be washed to the 
level of the top of the classifier and from 12 to 15 ft. of head 
for washing clay are lost. Combined with a sand pump 
delivering into a classifier or a battery of classifiers, the 
device is probably more efficient for dealing with large quanti 
ties of sand than the existing arrangements It is essentially 
a device for those pits which have to deal with large quantities 
of sand oan ee 


Handling of China Clay in India 
Economies Effected 
A RECENT account of the handling of China Clay in India 
indicates that the application of modern methods has resulted 
in considerable economy. The account, which appears in 
The Indian Textile Journal, is as follows : 

“One of the most important recommendations of the 
Textile Tariff Board is that the Bombay cotton mill industry 
should reduce their working charges by rigid economy wherever 
possible. The millowners themselves had pointed out that 
the Bombay Port Trust could do not a little towards the 
reduction of handling costs in the docks. But to achieve this 
the co-operation of the importing firms is also necessary 
We are glad to notice that one leading firm has already taken 
steps to reduce its handling costs and thereby also the ultimate 
charges to the mills. China Clay, which is extensively used 
in the manufacture of cloth, was till now imported in the 
form of 5-cwt. wooden casks, a most cumbersome and costly 
method, considering that the annual imports exceed 20,000 
tons 





Bulk Shipments 

“With a view to cheapening costs, the Sizing Materials 
Co., Ltd., Bombay, who are the principal importers of China 
Clay, conceived the idea of importing the commodity in bulk 
shipments of 7,000 to 8,000 tons, and storing it in a specially 
constructed godown where it could be bagged and subsequently 
distributed to the local and up country mills according to their 
requirements. The company rented from the Port Trust 
a rail-and-road-served godown at Grain Depot, Mazagaon- 
Sewri Reclamation, capable, after suitable structural altera 
tions, of storing some 10,000 tons of China Clay, and arrange 
ments were also made with the Port Trust to ensure expeditious 
unloading ex-steamer into special railway wagons and ex-wagon 
into godown. 

“When the first bulk shipment of tons arrived 
recently by the s.s. Elmpark, the unloading was carried out 
by means of large iron tubs lifted by the hydraulic deck cranes 
and emptied into the rake of wagons kept ready alongside 
the steamer. Working continuously with 7 quay cranes and 
59 special high-sided railway wagons of 20 tons capacity, an 
outturn of well over 1,000 tons per 8-hour working day was 
easily attained. The outturn could be considerably increased 
by working at night 

Advantages of New Method of Handling 


‘‘ The advantage to the mills by this method as compared 
with that of wooden casks may be summarised as follows : 
The clay is deposited in the godown in 2-cwt. bags which can 
be handled conveniently. They can be weighed accurately a 
day or two prior to dispatch and thereby the loss through 
evaporation is almost eliminated. Owing to the plastic nature 
of the clay and the nature of the bags used in Bombay there 
is little fear of dusting out of contents \ further cheapening 
of Rs. 3 to 4 per ton is possible if the bags which remain intact 
are sold after being emptied.” 


7,000 
/ 
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China Clay Notes and News 


Clay Company Manager’s Retirement 
A most enjoyable day was spent on July 30 by the manager, 
Anchor China Clay Co., Ltd., 


{ 


foreman and employees of the 


whose works are near St. Austell, when they visited Penzance 
being conveyed thither by large new Great Western Railway 
motor ‘buses The event marked the retirement of their 


manager, Mr. John Hooper, from the active management of 
the Anchor Co.’s works, which he has so ably managed for the 
last 28 Previous to his connection with the Anchor 
Co., Mr. Hooper was with the firm of Pochin and Co., Ltd 

for about eleven years in China Clay works, and over eight 
vears as manager of their chemical works at Bristol and New- 
castle-on-Tyne, returning to Cornwall in August, 1808, as 


vears 


manager of the Wheal Frederick China Clay Co., Ltd He 
founded the Anchor China Clay Co., Ltd., in 18a9, a virgin 
property 

[he progressive policy of the company under his manage 


ment resulted in opening out 
and th 


juisition oft 


the Anchor and Fal Valley pits, 
China Clay Co., Ltd., and later on in the 
Kerrow Moor China Clay The 
works have to-day a standard output capacity of 
close upon 50,000 tons China Clay per annum, with six driers, 
and 23 settlng tanks, capable of storing 
dried clay and 18,000 tons of wet clay. After 

watch, suitably inscribed, was presented to 
ing subscribed for by the foreman and 
Co. References were made by 
Captain Pethick in his presentation speech and by representa- 
in their supporting speeches, to the long and cordial 
relations existing between Mr. Hooper and all those under 


11m, and regret was expressed at his retirement. 


sI | 


Me lang OSE 
the works 
7 


combined 


Mr. Hooper, the 


4 


employees of the Anchor 


544 
Rill We 


Cobalt Stain 


Difficulty is frequently experienced in obtaining consistently 
good results when cobalt oxide Gr cobalt sulphate is added 
When the latter is slightly over-fired, 

will probably result. Divergence of opinion 
exists with regard to the best mode of procedure to adopt in 
this By the following method, one 


order to avoid 
authority obtained satisfactorily uniform results. To prepare 


to a white ware body. 


a Diue-greyv Cast 


detect. 


le stain, 15 oz. of pure cobalt sulphate was dissolved 
750 oz. of pure water. After adding 73 oz. of sodium 
carbonate, the mixture was thoroughly stirred; not until 


after thorcugh blunging of the Ball Clay with the body should 
stain be added. When ro per cent. of Ball Clay is 
present in a body, } oz. of the stain should be added for every 
10 Ib. of the body. With any increase in the amount of Ball 
Clay used, the proportion of stain should be correspondingly 
When, however, the Blay Clay content is as great 

as 16 per cent. of the body, no increase in the admixture of 
stain will result in a pure white product. When white 
exhibits a yellow tint, this may be corrected by the 
IO per cent. ol the cobalt stain to every 100 lb. 
of glaze which is ground. Should the percentage of lead be 
high, the amount of stain will, of necessity, be proportionately 


the 


> = ] 
increased 


cobal 


t 
ware glaze 


addition of 


increased. Instead of the chromium compounds employed 
to produce a green glaze on terra-cotta, a deeper shade of 
that colour may be obtained when cobalt and uranium are 


See ey fe 
introduced 


Satisfactory results have been secured by the 


a 


addition of 3 per cent. of cobait sulphate and 6 per cent. of 
uranium oxide to matt glaze, composed of potash 0-261, 
lime 0°300, ZINC O°294 barium 0°0903, Magnesia 0°0O57, alumina 
0-384, and silica 2-08 In the foregoing mixture, a mottled 


cobalt oxide was used, but 
was substituted, there was no evidence 
x This defect did not display itself when cobalt 


appearance 
when cobalt sulphate 


was produced when 


ot motti 






oxide was introduced into the following bright glaze : potash 
0-238, lime 0-354, zinc 0-210, barium 0-144, Magnesia 0°055 
alumina 0-428, and silica 2°40 

. ° 
Mineral Coating Processes 

CARBON PaPER. A. E. WHIT! ENGLISH PATENT 250,051 


Carbon p 


ape r is 


same colour and shade 


made from opaque paper, which is of the 
as the surface of the transfer material, 
which is applied on one’ side only, thereby ensuring that the 
appearance of the sheets shall remain substantially unaltered 


by wear, and the consequent removal of the transfer material 
from the coated surface. The necessary opacity is preferably 
given to the paper during its manufacture by adding colour 
or pigment to the paper stock in the beaters. Instead of 
neorporating a pigment or colouring composition into the 
paper during its manufacture, a dye or a pigment such as 
carbon black, with a small amount of basic colour, such as 
methyl violet, may be applied to it before the application of 
the transfer surface. 


MEANS FOR COATING ROOFING AND OTHER SIMILAR MATE- 
RIALS FOR COVERING BUILDING SURFACES. R. MACLEAN, 
ASSIGNOR TO AMALGAMATED ROooFING Co. U.S. Patent 


1,574,835-—The object of the above invention is to 
provide coating mechanism whereby the manufacturer 
of mineral-surfaced roofing can easily and quickly change from 
one kind of surfacing material to another. The mineral sur- 
facing material is delivered from a hopper into an equalising 
chamber, the bottom of which is closed by a feed-roll and an 
adjustable gate, by means of which the amount of mineral 
discharged can be regulated. The surfacing passes from the 
equalising chamber over an apron and on to a rotating brush, 
which ensures even distribution over the impregnated roofing 
as it passes under the brush. The hopper has a number of 
compartments for different surfacings ; and when it is desired 
to change, the compartment from which material is being fed 
to the equalising chamber is closed, and as soon as the chamber 
is emptied, the appropriate compartment is opened. 


The Anomalous Flocculation of Clay 

From time to time notes on the above subject have appeared 
in this review. In a recent letter to Nature, Messrs. 
A. F. Joseph and H. B. Oakley sum up their position as regards 
some criticisms by Professor Comber. ‘‘ It is a little difficult,’’ 
they say, “to be sure of what Professor Comber means by 
the statement that ‘ Flocculation of clay by calcium salts 
is anomalous when considered in the light of prevalent theories,’ 
when, perhaps, no theories on this question can be said to be 
prevalent. With regard to the facts (on which the theories 
ought to be based) we profess to have established the following : 

** (1) Clay flocculated by dilute hydrochloric acid and then 
purified from electrolytes by dialysis or other means is nearly 
free from exchangeable bases 

2) Such clay (containing only o'1 per cent. of replaceable 
calcium) is readily flocculated by sodium hydroxide: this 
seems in direct conflict with the last paragraph of Prof. 
Comber’s letter. Further, kaolin and pure silica containing 
no exchangeable calcium can be readily flocculated by sodium 
hydroxide. 

(3) It is more easily flocculated by the chlorides than by 
the hydroxides of either sodium or calcium where the concen- 
tration of the base does not exceed 0°5 N and 0°'002 N respec- 
tively. 

(4) At higher concentrations it is more easily flocculated 
by hydroxides than chlorides, and this is true both for sodium 
and for calcium. 

5) In the case of suspensions of pure silica containing 
only particles less than 2u diameter, flocculation cannot be 
brought about by the chlorides at concentrations up to 
normal, whilst in the case of the hydroxides, N/60 and N/10 
are sufficient for calcium and sodium respectively to produce 
flocculation in one hour. 

‘ (6) The flocculation of silica differs from that of clay in 
that the former is only flocculated by sodium or calcium 
chloride in an alkaline medium. The concentration required 
decreases with increasing alkalinity, and this also holds for 
clay above a f,, of about 9. If, however, a small amount of 
aluminium hydroxide is precipitated on the silica, there results 
an electro-negative suspension of which the behaviour towards 
flocculants is remarkably similar to that of clay. In _par- 
ticular, it shows the phenomenon of successive flocculation, 
deflocculation, and flocculation on the addition of increasing 
quantities of alkaline solutions of sodium chloride, as described 
in the case of clay in our previous letter to Nature (May 1, 
1926, p. 624 

‘““ These are the facts so far as we have gone: silica and 
clay are certainly different in respect to flocculation phenome- 
non, but it is better not to call either anomalous.”’ 
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Arrived. Name. Sailed. Destination. 
July 1,.8.8. Mersey ..ccccssscevesevveses July 4, Ridham 
AG 93; Sib. RIMMOUE cas ae aa ne cia tenes July 7, Rouen 
WAS ASS GOO ois Sains ea sas oes 5 July 8, Boston 
TO 96, 5:5. We Oe nk we Sass July 8, Preston 
Tay (G; BWW. PROMS 6 cess oie wa ace ger wc July 8, Looe 
Faly 6; GG. BVO DION 6.5 660i 0s Fede July 8, Terneuzen 
Vally' 7; SiS. TOV vice ci sae cee ese July 9, Weston Pt. 
Wa 2S TEMOON: 5 oso idesis aie a oleh July 9, Gravesend 
MOAN 3515s TRUS) ss ais oie ioe cs ics Par 
MUU Es Sy oa ss 16 as oa io 5 eet vo Sasa a July 9, Manchester 
EE BE RO) Pe ore oe eee Pasages 
SUL Oy BB. GION oo sects cecsee ie sens Antwerp 
July 9,S.S. Lecco .ccecsssssscceeesscens Seville 
WUly TO) SiS OME MOM icc seas weceesess Weston Pt. 
Wesley 22 SiS; BOSS TROS0 ois os as os nee Sed ae a Fleetwood 
Way CR DEW ee PI oo a0 oh See 0b wie wis Os Reval 
POLY 21, BE 8 6 Geto a ie oe ose e ae's Plymouth 
Pre a | Oe ae ee ee 4 
Vail 12; SS. COMMESHOOM 6:56 60:0 06658 080 July 15, Amsterdam 
PANES SS IIMON MOSES 5a see dis nes canal July 14, Weston Pt. 
A aS: OI oa aii aos ow nsw eas July 15, Liverpool 
BURL 02, BS. DOORS 5 sae 56s :8 150 02 se July 16, Bo’ness 
July 13, SB. Gelder Rose. . oc ces ec cin ss een July 16, Weston Pt. 
July 03, 8:8. Joffre ROS ..cccvesserscvesel July 16, Weston Pt. 
July 13, 8.8. Prmvrose ........ Wr RS July 16, Preston 
Wa 04, MEW POON 65 3:45:55: 0 sass 05s 35645 July 15, Plymouth 
TOY Td, SiS. POCSIPUURE Gicies ines ecwas see July 20, Philadelphia 
PUNY Bh, SS. POV OME 5 a0 oi 050'50 0 cas ee waa July 18, Pasages 
Ty 2S, BF Me OO oi 86 50 -55in 5 Sino Seales July 22, Rochester 
Ful 1S, GS. THROES oo vin sc 560 ssc cage ses July 22, Portland, Me. 
July 25, M.V.BORZAA YOR 6. ocece csc ccec ses July 19, Odense 
BARU 28s RR ic as ania G oclsia aia lee Sa ae July 28, Stettin 
July 28, wiv. Eathe JUrgensen 2.6 cc cease July 21, Hamburg 
Suly 28, SV. Mifved TOOREP 6.0... ae ck ecient July 21, London 
le TG; BB es 5 la 5 5.0 4% wow ass aieew SEM Aug. 2, Rouen 
SU TG, BB; DORI 69 inns sa dee sen July 26, Philadelphia 
JULY 20, S'S: HOSS HOSE so cece aecesweels July 23, Garston 
PLY 26; SS GOON oo 6 oe 5s we eeise'es July 22, Liverpool 
ee | ee ee July 23, Grimsby 
We BO, MR on Sag sana 6S ae ie OS Aug. 1, Greenhithe 
FAS DO, CBs FOIE so 59:06 06. 059:9.99 0 a9 05.8004 July 23, Preston 
FUlY 21, 8:8. LDVRRODOO! 660s cieneerc esses July 29, New York 
July 21, S.v. Fanny Crossfield .....0ceccees July 25, Granton 
MUNN OE, SiS, COME 8 5628 oink 4 esau July 27, Preston 
Sly 20, Ss FONE DARNS 665.66 ose sale sieica = Runcorn 
WMS BSG MOP oss sees oie ss seine July 25, Brussels 
BOW 22, UG, DOING 5 oo sain aivensenner se seca July 27, Runcorn 
DGEy 22; SiG. BEE 666655 essence seas July 26, Ridham 
WY 24; SA AOOOO so sk Gaisrdesaarerenvses July 23, Drammen 
AUNSY COE G, CRMOIe TRISE 50h oie cciainud Gina atarsinead July 27, Weston Pt. 
Muli 25, SS. OVE BOGE 6 5 ais sisin coc saws July 28, Runcorn 
fe ey ge oe ae rr july 28, Runcorn 
Sul? 56, GA. POPMMORE oii 4060550 ose es July 28, Harburg 
July 26, SS. Gomwmestvoom .......ceccscess July 30, Amsterdam 
July 26, M.V-FGle NQUE 6 i wcec sc eccs canes July 29, Par 
BU BBSRC IMD, Waals ones 56 445 eye Aue, July 30, Antwerp 
PUY 20;-S:S. PORE SIE aio oie 5 os vce ns ss snes July 28, Par 
ashe DU, ek: OMG NPN gk os. 66:8 550.5300 * Portland, Me 
Oe rrr ¥ Hull 
SLUT 30; BB. FVIOS iis ices seeweeseness * Preston 
TRAY 20; BGs TRO 655.0 ke eis Sawn ee ee ° La Palice 
GUY 30; SV.TIGR RY TAGHY 6566.00 50 een en . Weston Pt 
Fay 40;-SiS, NE os oa. sic 8 sed clas Praia shia * Sarpsborg 
MAES A 5. CMMI no 00 eine Heine is ele digiaced Aug. 1, Charlestown 
Dosey. 55, A. TORE BROMIOIE oe a a. ieee 04660 a Weston Pt 
SOE DE BD. BO oo 6s 08 5s. 0K 6c 2c ses ees Runcorn 
* Signifies ‘‘ In Port.”’ 
Charlestown Shipping—July, 192 
Arrivals 
Date. Vessel From 
duly 1, M.V.Comvad LURVINE oo cscs ei su cewens Exeter 
july 1, PEE cae ncaa y otk 6 are sinew atkins Falmouth 
July 2, ES EP ee ee eee ee Dartmouth 
July 2, COOGEE CF DEMME 2 oo 05s 44s eee Exeter 
Be FR ook ao 6s a6 4.0 2660's ba wees Weymouth 
GUIS TT, SB QUAND. ices ssc ecsatosaeeeeieeene Brest 
BOG 00 OW GO oo 55 ward aN AS DR we Wiborg 
July 11, NE OO en eee ee E Looe 
SA ee te. SE einen ars sare ae anes ema een es Penzance 





Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal Britisk 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters ave dealt with 


Fowey Shipping—July, 1927 








July 12, SR IMINND a ona a ara porter ear de eee ane ae Exeter 
July 12, IE are eric lag dS eth aaa aera hea Falmouth 
a? WE, OA WP OOO 6 5 xa deo 0d eialalv ded cds owas Cardiff 
July 13, EMME Oe aah are as Geis ree wc Seng Padstow 
SUNDEY) R118 AMOS. fos \o5h5, 56.6.9 slow é-001619)4 vlave sw ot aKa London 
July 16, Ce ae oe Falmouth 
PU Oe S58) POM A ais Sos go dk mw cine a8 eine dae Truro 
ee Et, Mik, RONOINE S 5 ons dares ok wee wh 0 6 Wiborg 
July ro, RS re ...Nantes 
Ir CMBR Salk See Ona Sidiekle ste doy ba din Men euels Falmouth 
July 23, 8 ee i One ee ee as. St. Ives 
July 24, OGM SUMCIONI 5h 5 ol as 0s os warcleee eae Falmouth 
July 25, Deven TIASSEIGSGCR oo ick hee twecen Exeter 
July 25, NUN a ai cacao oe Se os Sans cncw ey oo NORE 
July 26, Ce SR ne eS Ree a Ayr 
TAME WO Na ex dla Mew av b ssnda Oa bea Ye .. Newhaven 
URE ee G Brun WER oto: iesprerice rs aeselsca siaeidew skewaves Cork 
Sailings 
Date. Vessel Destination 
fn Ae ee eS, re . Fleetwood 
Ee <2 1G OMe Gee cles sncia eB die Ss ee 6 slew oxi Brussels 
July 2, Pee teen alates bce eS erk dren tier aro wile atest es Runcorn 
July 2, Croum of Denwmiath .< . . 6055666 sweea oc Antwerp 
OR 6, MEOW OMNIS 5 5 x6. elie 6 ie oi chai os ein d wo ore wien 3.0 ROS 
July 5, EE ere ee ee OnE ane RIE Rochester 
July 8, ETE asics fr tk Si eta Sige Saw al (Antwerp 
NS 27d en Greenhithe 
cy SEE RS | en ee eee Leith 
July 13, Ce le oneness ec ocr a ie awd Se giao Runcorn 
Seek et et PM INGIINE 56 aap Soma, a) db Sonia heen areran Sunderland 
July 14, ar any are ..- Runcorn 
July 15, M.v.Conrad Luhring ........ . .Wiborg 
TALE 25 MV ORUMMIE 5 6s ooo 855516 416 sa. cylewis oa waded 
July 16 RCNMBUONONG 660d. cao dieses Je 0 hawae HERES 
SULG PLO, SOs NPOMM QUE 6 a .c0isici dice acon heed cee v weed Antwerp 
MENU NGS Sat RAMS 2 ps0 Korea, .5p 505701 Sao IS Ge a) Bia Ke Sw London 
July 19 pe oon AE REE -- Runcorn 
July 22, RN re ere rrr 
AMO IMINO IENIN archers. 5 4Giace Wie Ge oon eedra alee beara are Fleetwood 
July 27, TEE MUL SORGHAUE a dishes vec auis a waieme ue aes Glasgow 
Oe CSV MOCO oS 2. 5 sinins s k's earn Wai wise daa Fredrichshald 
July 20, PCAC TIGSSEIMIOCR od Sis ce Se cients Wiborg 
July 29, MaRS 255 olor carat Sa, 55 fuse gs eg SAT RAS London 
July 290 PN orcas 60d Md oR RRS ORCA O Grangemouth 
TRO AN EA UUU ok coc Gai ane eeues uw bee wimewee Gravesend 
July 30, NONUMNURI ES co iccis "eco ata Sek acs ae Runcorn 
URS ACTS OMNES a 5 0a hy hates wea dal wi Sin ty alana London 
Par Harbour Shipping—July, 1927 
Arrivals 
Date. Vessel Fror 
bulw 2, :°S:8. Rosatelle «2.6 .ecsc sc Gravesend 
fuly S, wv. Foabel .. i <4: Poole 
July 8&8, m.v. Isé@bel ..... Porthleven 
NRRL Da eet CPO CRP ONG 6 Sibig wa aes aiarce & s0% London 
IDEAS Ee, SG ESS cas siaks ac cats 6d av wl ais lrangsund 
Ce a Tae at ot London 
uly 13, 3:6. Chrestina .....;. Cardiff 
‘uly 13, M.V. Talisman ... Looe 
Julv 14, M.v. Kathe Jurge) Newport 
July 15, 8.s. Seaforth ...... . London 
July 16, s.s. Snow Queen . Littlehampt 
uly to, S:V.Jsabella ......40% Falmouth 
paly 20, 9:8. Jolly Norman 2. ..5.6 6% . Kingsbridge 
Julv 21, s.s. Continental P Plymouth 
July 24, s.v. Lady Daphi Truro 
July 25, S.v.S. F. Pearce Salcombe 
Why 28, MV: ORY ices cca . Plymouth 
puly 26; MV. Dee Bae 6.55. . Antwerp 
July 26, s.s. Knowlgrove Charlestown 
July 27, s.s. Denesid. Plymouth 
July 27, s.s. Rosabelle . Cowes 
July 28, m.v. Hela Naval . Kristineham 
Julv 30, s.v. Rothersand ..... lalmouth 
July 31, s.s. Southwel?....... . Morlieux 
Julv 31, s.v. Ryveland a Mouseho!l 
Sailings 
Date Vessel Destination 
TO TOPO 6 ows 6 is Chea das . Runcorn 
ROR: Boe ON boos conn te noes eee wet . Newcastle 
PUM 95565. re. 4 ace arwible''s, aces anal bete @iati Weston Point 
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Par Harbour Tide Table, September, 1927 


Day of D f 
Week onth Morning Afternoon 
Thursdav.... pane ( aca 9 


Height 
II.11 
oo} 
10.5 
10 

8) 5 
Q.2 
Q 
10.: 
11.7 
12 

Sund : 11 oO 2a ee 13. 

Monday .... 1 BS eg hy ee 13. 

Tuesday ee : a ; : 14.3 

Wedr av . S , ? ' 13 

Thursday 15 { ‘ ; 13.4 

Friday Oo. 2» o.5 Ss. 13 

Saturda << 8 It 3 : 11 

Sunday i Rew I oeele ] _— 10 

Monday 

Tuesday. 

Wednesday 

Thursday 

Friday 

Saturday 

Sund 

Mc . 

Tuesday 

Wednesday 

Thursday. 

Friday 8.40 


CLEMENS, Harbour Master 





July Deliveries 
Juty deliveries in all classes were down by 8,800 tons on the 
June figures, but were sufficiently large to maintain the total 
for the seven months of the year, nearly five thousand tons 
above the corresponding periods of the vears 1926 and 1925 
The 1925 total was 556,753. Taking the three classes separately 
compared with 1926 (seven months) China Clay is down by 
9,402 tons, China Stone up by 10,588 tons, and Ball Clay up 
by 3,432 tons. A feature of July deliveries is the large 
quantity shipped through Charlestown, the record since pre- 
war. The serious congestion at St. Austell station probably 
accounts for the diversion of some of this traffic from the 
G.W.R 
Details : 
CHINA STONI Batt Cray 
Tons ons 
Port 1927 192¢ 927 1926 
Fowev 4,074 
Charlestowr 


1926 
1,403 


1927 


1,504 


185 


80,601 87,516 
481,010 469,577 


1,487 
10,122 


1,504 
13,437 


4,859 
19,546 


24,405 14,941 11,009 561,611 557,093 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 
Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.} 

MARLEY TILE CO. (LEIGHTON 
Registered July 13, 45,200 debentures; general charge. 

WALBERSWICK PEASANT POTTERY CO., LTD. 
London, W. Registered July 6, {600 Land Registry charge, 
to W. R. Read, c/o Bellord and Co., 8, Waterloo Place, S.W., 
wing commander, R.A.F., and others; charged on property 
in Portobello Road, Notting Hill. *Nil. June 23, 1925. 


Satisfactions 

HILL, PALMER AND CO., LTD. (late HILL, PALMER 
AND HEWS, LTD.), London, E.C., paper manufacturers. 
Satisfaction registered July 15, £100, part of amount registered 
September 25, 1924. 


REDHILL TILE CO., LTD. Satisfaction registered July 


13, £800 (not ex.), registered November 27, 1926. 
London Gazette, &c. 


Partnership Dissolved 

W. AND A. J. PODMORE (William PODMORE and 
Arthur James PODMORE), manufacturers and millers of 
potters materials, at the Consall Mills, Consall, Staffs, the 
Station Mills, Consall aforesaid, the Caledonian Mills, Shelton, 
Stoke-on-Trent, the Mosty Lee Mills, Stone, Staffs, the Wet- 
more Mills, Stone, and the Clay Mills, Stretton, near Burton- 
on-Trent, by mutual consent as from July 11, 1927, so far as 
concerns A. J. Podmore, who retires from the firm. Debts 
received and paid by W. Podmore, who will continue the 
business under the style of William Podmore and Sons. 


BUZZARD), LTD. 





China Clay Exports for July 
A RETURN showing the expo:ts of China Clay, the produce 
of the United Kingdom from the United Kingdom to each 
country of destination as registered during the month ended 
July 31, 1927. 


QUANTITY. VALUE. 
Tons. £ 
1,980 
907 
490 
4,131 
898 
1,499 
3,485 
8,602 
5 792 
France ; ’ 2,894 
Madeira peek aie 5 
Spain 6,073 
MIE. cok cocks dnc aka dnd see eae en eneses 3,524 
Greece 65 
Bulgaria ok 16 


COUNTRY OF DESTINATION 
Finland 
Estonia 


lead! 


WhihuUs 


Sweden 
Norwav 
Denmark 
Germany 
Netherlands 
Belgium 


es on On 
x 


~nNMN N 


27 

34 
47,518 
945 


United States of 
Mexico 


23 


Uruguay 

Argentine 

Bombay, via Other Ports 

CE Se ay eee ee 
Bengal 

Straits Settlements 

Australia 

Canada 

Irish Free State 


PEs Diiskvawac eke es exe 45, 93,067 
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The China Clay Trade Review 
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“The China Clay Trade Review,” at this address. 
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Telephone—City 0244 (10 lines). 





China Clay Trade Organisation 

The announcement we were able to make in our 
last issue of the setting up of a new organisation for the 
better control of the industry has greatly improved the 
outlook for the future. Since the last “ all-in ” association 
came to grief the industry generally has suffered acutely 
from the lack of that understanding which was such a bene- 
ficial factor in the carrying on of business on remunerative 
lines before. ; 

It would be a mistake to suppose that the new arrange- 
ment that has been arrived at is designed to put the screw 
on consumers and to raise prices to an inordinate figure. 
There is sufficient competition from the domestic clays 
of other countries, as well as from materials used in sub- 
stitution for China Clays when the latter are too expensive, 
to exercise a salutary influence upon prices, even if the 
China Clay producers were disposed to profiteer with their 
products, which they are not. 

The new association is concerned with other phases of 
the industry, as well as prices, a most important branch 
of its work being the sampling of clays and placing them 
in their appropriate grades. The grading of clays is by no 
means a simple process when it is borne in mind how great 
is the variety produced and the numerous purposes 
for which they are used. It should be a distinct advantage 
to buyers, whether they be middlemen or consumers, to be 
able to rely upon the qualities of the clays they buy, for 
under the system of grading a particular clay is not placed 
in a particular grade unless it is up to the standard of the 
class in which it is expected to be placed. Another advan- 
tage to the seller is that he can offer a particular clay 
at a price which will allow him a living margin of profit 
without the fear of being undersold. 

An Association such as that now being set up is not 
in any sense a combine, inasmuch as each producing firm 
will continue to operate individually, retaining its own 
management, control, and selling organisation. The new 
organisation may be said to be a body working as the 
mouthpiece of the industry asa whole in all matters affecting 
its interests generally, and keeping a watchful eye on 
markets in a way that will be beneficial to the trade. 
Nothing is likely to be done to interfere with the good 
relations that have heretofore subsisted between the con- 
sumers and the producers of China Clay, nor is anything 
likely to be done detrimental to the legitimate interests of 
the industry. The successful operation of the new associa- 
tion, which will commence to function next year, will open 
up a new and brighter vista for one and all, and the trade 
can look forward hopefully. 


American Purchase of China Clay Works 
The acquisition of China Clay works in Cornwall by an 
American firm is something of an innovation in the China 
Clay industry, American buyers having hitherto been 
content to obtain their supplies as and when required 
from the Cornish producing firms. The move is a novel one 
on the part of the firm concerned, and indicates nothing 
more than a desire on their part to ensure a position of 
independence, for it must be recognised that with the 
absorption of best clay works by existing producing firms, 


the scope for the purchase by buvers of best clays outside 
such firms becomes more and more restricted with each 
acquisition. 

This American purchase does not indicate any concerted 
move to acquire any considerable section of the clay 
industry, and must be regarded as an individual transac- 
tion with no motive other than that of safeguarding direct 
supplies for this particular manufacturing and distributing 
American firm. Other considerable American buyers of 
English China Clays need be under no fear of being unable 
to obtain adequate and continuous supplies through 
English-producing firms, which will be made all the more 
easily available following the setting up of the new organi- 
sation in connection with the industry. 

China Clay producing firms on this side, even those with 
direct connections with consumers in America, value 
highly the pioneer work the middlemen over there have 
done for the development of the English China Clay trade 
to wish to do anything to make the selling of English China 
Clays by middlemen more difficult. It would, therefore, be 
a mistake to suppose that there is any concerted attempt 
being made by China Clay producers over here to squeeze 
out the American middlemen ; rather the desire is to work 
in co-operation with them in expanding the trade. 

At a time when great efforts are being made by American 
kaolin producers (backed by specious arguments that their 
domestic clays are “‘ just as good ’’ as the English product) 
to oust our clays from the U.S. markets, home producers 
are not disposed to act in any way detrimental to the 
interests of American middlemen who have done so much 
to foster the interest of consumers of our clays, which 
are better and more reliable, and possess qualities that 
are different from all other China Clavs. 


too 


Clay Exports 


The Board of Trade returns for August give the following 
figures as regards the export of clays: China Clay, 
including Cornish or China Stone, 60,287 tons, as compared 
with 58,138 tons in August, 1926, and 44,378 tons in 
August, 1925. The values for the three periods were 
£123,001, £120,020, and {83,470 respectively. For the 
eight months ended August 31, the exports were 432,175 
tons, as compared with 455,945 tons in 1926 and 421,500 
tons in 1925; while the corresponding values were 
£909,924, £944,520, and £877,673. As regards fireclay, 
exports during August amounted to 1,102 tons, as 
compared with 984 tons in 1926 and 1,336 in 1925, 
the values being respectively £2,213, £2,142, and £3,307; 
while for the first eight months of the vear exports were 
18,204 tons, as compared with 12,296 tons in 1926 and 
15,406 tons in 1925, the corresponding values being 
£36,197, £27,849, and £36,153. Exports of all sorts of 
clay other than those listed above totalled in August 
6,638 tons, as compared with 11,365 and 8,11g tons in 
1926 and 1925 respectively, the values being £14,330, 
£23,874, and £15,984 respectively ; while for the first eight 
months of the year the tonnage exported was 57,146 
as compared with 73,154 in 1926 and 73,751 in 1925, 
the values being £126,255, £170,369, and £167,737 respec- 
tively. 
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The Plasticity of Clay 


A Discussion of Possible Causes 
The following is of interest as showing the views held on the 
Continent. It is translated from an article which appeared 
vecently in the “‘ Revue Matériaux de Construction.” 


ALL those who work with clay (states the Continental author) 
are aware of the fact that it is destitute of the required malle- 
ability, even after being washed and mixed. To obtain 
proper plasticity it must be kept in pits under certain con- 
ditions, and allowed to age until mature and plastic. This 
is true for all clays, including those used in ceramics, and 
kaolin. Large porcelain works are very careful to keep 
the clays exposed to the action of summer and winter weather 
before any preparation, and the nearer we approach the manu- 
facture of fine ceramic ware the greater becomes the importance 
of ageing clay before use. The length of time for ageing a 
clay varies from about a year to at least three years, the latter 
being the minimum time for porcelain clay. 

A strange legend regarding the manufacture of Japanese and 
Chinese artistic porcelain is current in technical circles. 
These industries have, from time immemorial, been handed 
down from father to son, and (according to the story) only 
use kaolin which was stored in pits by their great-great- 
grandfathers, whilst that put away to age by the existing 
owner will be utilised by his great-grandsons! This curious 
legend shows the great importance which is attached to 
ageing in the case of fine manufacture. 

This necessity of leaving materials to the beneficent action 
of Nature, without any possibility of finding a substitute 
for the latter, is not peculiar toclay. We all know the favour- 
able effect of age on wines and spirits. Perfumes and toilet 
soaps are affected in the same way, and Eau de Cologne owes 
its world-wide reputation to long ageing; nor has any arti- 
ficial process yet been invented which gives good results. 
After ageing, clay acquires a more viscous structure. En- 
deavours have been made to mix viscous substances (such as 
soap or gum arabic) with the clay, but the products obtained 
were not the same as the seasoned clay. Apparently there is 
here an important field of investigation for the chemistry 
of colloids, yet in its infancy, which some day may supply 
us with information replete with interest. 


The Ageing of Clay 


The practical meaning of ageing is decomposition, seasoning 
of the clay, this process being as necessary for fine clay as 
it is for the kaolin for the manufacture of porcelain. Before 
this, however, there is another, equally important necessity, 
to obtain a regular uniform clay, viz., the disaggregation 
of the clay by wintering. Thus we must add wintering and 
ageing to the operations of preparation, thinning, moulding, 
drying, glazing, and firing. Before subjecting the clay to 
wintering it is often purified and then stacked in heaps or 
mounds, as far as possible in the direction of the N.E. and 
S.E. winds. For the action of frost, rain, inclemency of the 
weather to have a really efficacious action on the clay the lumps 
must be turned and washed with water, and this also makes 
it easier to remove foreign substances. The action of wintering 
is mechanical and chemical. If, for example, the clay con- 
tains iron sulphide and calcium carbonate, a ferrous sulphate 
is produced which in combination with the lime will give a more 
easily fired mass than if this transformation had not occurred. 
This chemical change, as also that of the organic matter 
always existing in greater or less quantity, allows the clay to 
disaggregate. During wintering the clay can also be thinned. 

It must, however, always be remembered that these chemical 
and mechanical changes may have an unfavourable action 
when products of pure colour are required. Sometimes fine 
products are obtained with non-wintered clay which, after 
wintering, would give a defective colour. It has, in fact, 
been found that sulphates are formed by tlie decomposition 
of pyrites. Therefore, when purity of colour is essential 
and the clay contains pyrites, exposure to the weather will 
not be advisable. For some time, instead of wintering, a 
clay-cutting machine has been utilised. In the case of most 
clays wintering seems necessary to obtain the required uni- 
formity, by a natural process, before subjecting the clay to the 
action of this machine, 


Ageing in pits, not essential in the case of bricks, is neces- 
sary for porcelain, pottery, and grooved tiles. To prevent 
drying, the clay is covered with wet cloths. It can then attain 
its full plasticity. For clay to make grooved tiles, continuous 
pits are employed in the form of circular kilns or of shafts. 
In the latter, transformation of the clay takes place under a 
certain pressure, and disaggregation must be aided by watering. 

Endeavours have also been made to mix the component 
parts of a clay as shown by analysis; that is, to carry out a 
kind of synthesis. After seasoning, however, the product 
was deficient in plasticity, and it was concluded that bacteria 
play a part in the transformation, though as yet there is no 
proof of this. 





Removing Sand from Clay Works 
To the Editoy of THE Cutna Cray TRADE REVIEW. 

S1R,—As one who for years has made a close study of ways 
and means to remove sand speedily and economically, I read 
with interest the article in last month’s Review on ‘‘ Removing 
Sand from Clay Works,” written over the initials E. J. L. 
The writer very fairly says that there are disadvantages with 
the method he advocates ; he also claims advantages especially 
for settling more mica and for dealing with /arge quantities of 
sand. About the first—settling more mica—I should say 
that for a while, after turning the clay stream into an empty 
inverted pyramidal box having a depth of 8 ft., he would 
certainly trap all the mica, and it appears likely to me that 
a good deal of clay and commercial mica as well would remain 
in the sand: instead of ‘‘ classifying,’’ it would be more like 
“ grouping ’’ the various ingredients contained in the wash. 

Personally, I would rather have a mica-drag between the 
sand-drag and inlet to pump, and another at the commence- 
ment of the micas. 

His second point—dealing with large quantities of sand— 
appears to me (of course I am open to correction) as a state- 
ment that lacks substantiation. From what I can see by the 
sketch and dimensions given, it appears more like an ex- 
perimental toy than a practical contrivance especially for 
dealing with /arge quantities. Take its size, 6 by 2 by 8 = 
g6 cubic feet; a yard wagon will, of course, carry 27 cubic 
feet, so it will hold when brimming full about 3} wagon loads. 
Some of the larger works can haul 25 wagon-loads per hour 
over one incline, which would be 7 boxes of the size given. 
It is seldom convenient to have so many small pits, and even 
if there was room, it would keep the pit-minder nearly all his 
time turning the stream from one pit to another, and then 
with such a small sand storage, one could only ‘‘ wash while 
hauling’ or conversely ‘‘ haul while washing,’’ and what 
provision would there be for flood-time ? The most serious 
defect from the speed standpoint, is that being so close on 
the wash it means wet sand: my experience has taught me 
that the drier the sand, the speedier and more economical to 
handle. 

If one has three or four patent pits each with a capacity 
of from 80 to 100 cubic yards, and in rotating from one to 
the other, they are allowed to drain for a few hours before 
hauling, then only the trap-end is wet and sloppy (caused 
by excess of mica). The rest will drop into wagon tip in 
and out of skip without sticking, which makes for speed and 


economy. E. J. L. claims that shovelling by hand is entirely 
eliminated. I wonder! He seems to suggest by having two 


valves that hitches occur sometimes. I should reckon that 
one man would have to be in the “‘ hopper ”’ constantly splitting 
and scraping, while the other did the tramming. Instead of 
being more speedy than the patent pit, it would be less so. 
I have known one man fill and train 80 loads per shift, and very 
often, as I remarked before, two men will fill and tip into 
the skip 25 loads per hour after the first cut is taken out. 

The classifier as described by E. J. L. may be a development 
of the patent pit, as it employs the same method—gravitation 
—to bring the sand to the wagon, but whereas the “ earth- 
pull’’ in the patent pit is untrammelled as soon as the trap 
is out, in the pyramidal box it appears to me to be “ cribbed, 
cabined and confined,’’ and can only be got to the wagon 
by a surcharge of moisture or the stroke of the shovel, so I 
fail to see that it is an improvement.—Yours, etc., 

Ge. &. 
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New Cement Patents 
Clay Constituents ae Ingredients 
THE following are abstracts of recently accepted specifi- 
cations of new patents for the manufacture of cement. In 
each of them constituents found in China Clays enter into the 
composition. 

Patent No. 250,246: Société Anonyme des Chaux et Ciments 
de Lafarge et du Teil, Viviers Ardéche, France. 
relates to cements containing a high proportion of alumina 
which have hitherto been called by the name “ fused ’’ cements, 
because they were manufactured by fusion in coke or electric 
furnaces from the raw materials bauxite and lime or limestone. 
It is based on the discovery that it is possible to bring about 
at much lower temperatures the intimate combination of the 
constituents and to obtain a cement of high hydraulic value 
(notwithstanding that the heating conditions prevent fusion 
and even clinkering as generally understood) by increasing 
the contact surface of the raw materials by pulverisation 
carried to an extreme degree; thus, for example, not more 
than 1 per cent. being rejected by a standard 180 by 180 
meshes per sq. in. screen either by the dry or the wet method, 
the duration of heating being equally sufficient. It has been 
possible to vary the composition within the following limits : 
silica from 0 to 5 per cent. ; alumina from 40 to 55 per cent. ; 
iron oxide from 10 to 25 per cent.; lime from 20 to 40 per 
cent.; the proportion of lime varying from once to twice for 
the same given proportion of the other constituents without 
modifying the properties of setting and of strength. 

It is possible, if considered advisable, to introduce the con- 
stituents of the ordinary mixture bauxite-lime in any form 
desired, either in a pure or combined state, wholly or partially ; 
for example, limestone for the lime clay or hydraulic lime 
for the silica and alumina-iron ore siliceous or silico-aluminous 
or silico-alumino-limestone rocks. The furnaces employed 
for the baking may be of any type, provided that they allow 
a substantially constant temperature to be obtained during 
the time required for the heating, in the neighbourhood of 
1,000° to 1,100° C. A tunnel furnace, for example, may be 
employed with advantage, or a furnace with plurality of 
chambers, in each of which combustion takes place successively 
by means of a suitable alteration of valves, the chamber or 
chambers preceding the chamber in which the combustion is 
occurring serving for cooling the baked bricks or agglomerates 
to be baked. The period of six hours suggested for baking 
at 1,000° C. can be substantially shortened when the tempera- 
ture is raised whilst still keeping it clearly below the clinkering 
temperature. This makes it possible to use also a rotary 
furnace for the manufacture of the new cement, by carefully 
modifying and regulating the temperature (11 claims). 

Patent No. 263,124: I. G. Farbenindustrie Aktiengesell- 
schaft, 28, Mainzer Landstrasse, Frankfort-on-the-Main, Ger- 
many.—It has already been proposed to utilise the residue 
obtained in the production of phosphorus pentoxide or phos- 
phoric acid according to the volatilisation process, in which 
mixtures of phosphate sand and carbon are fused in a furnace 
in which the volatilisation process has been carried out, into 
a fused cement by the addition thereto of clay and alumini- 
ferous constituents until a homogeneous cement mixture has 
been produced, which is thereupon tapped off and ground in 
the usual manner. This process, however, has the disadvan- 
tage that the ratio of the total amount of the slag to be melted 
in the furnace to the phosphorus thus obtained or to the 
phosphorus-containing products increases considerably in 
comparison to the ratio obtaining when the phosphorus 
production is effected without the aforesaid additions. 

According to the invention the admixtures of calcareous, 
aluminiferous, or the like substances necessary for the forma- 
tion of the cement clinker are added to the slag consisting 
mainly of calcium silicate only after the slag has been tapped 
off from the phosphorus furnace in the molten state, in contra- 
distinction to the prior process, where the additions are 
effected in the phosphorus furnace itself. The amount of 
heat contained in the slag, depending on the additions and the 
degree of preliminary heating thereof, is usually quite 
sufficient for the formation of the clinker. In cases where 
the amount of heat contained in the slag may be insufficient 
for the formation of the cement clinker the liquid slag with 
its admixtures may be transferred into a separate furnace 
where the fusion is effected. The amounts of energy still 





This invention ‘ 


required for this purpose are relatively unimportant. The 
preliminary heating of the additions can be effected by means 
obtained in the process, for example, by the combustion of 
the carbon monoxide waste gases (6 claims). 


Clay Works Fatality 


Inquest on Dead Clayworker 
ARISING out of an unusual accident at a China Clay works in 
the St. Dennis district last month, an inquest was held by 
Mr. M. F. Edyvean, of Bodmin, and a jury, of which Mr. T. 
Varcoe was foreman. 

The accident occurred shortly after four o’clock in the 
morning at Parkendillick Works, and caused the death of 
Howard Joseph Hick, aged 20. Joseph Hick, father of the 
deceased, stated that his son worked at Parkendillick China 
Clay Works, the property of St. Dennis and Parkendillick 
China Clay Co., Ltd., of which Mr. R. J. Varcoe is the managing 
director. William Albert Hill said he was working in the 
pit at the same time and was shift boss. Hick was breaking clay 
with a dubber from the sides of the pit for witness to wash 
with the hose. Witness suddenly saw a big lump of clay 
falling from eight feet above where Hick was working, and 
after it had turned over, noticed that deceased had been knocked 
down, the lump having passed over him. He and others 
rushed to deceased, who appeared to be unconscious and 
did not move. The weather had been wet lately and the clay 
might have been waterlogged by the rain, but so far as he 
knew there were no cracks. They had electric light in the 
pit, daylight not having come in. 

Inspector’s Questions 

In reply to Mr. R. King, Inspector of Mines, witness said 
he had not examined the face as it had not occurred to him 
that there was any danger. He was not aware that it was his 
duty to examine the face, but he was there to see that the men 
did their duty. In reply to Mr. L. Clements, Workers’ Union 
organiser, of Liskeard, witness said the overburden was 
cleared back, so that there was no pressure due to that. 

David Roberts, captain at the works, said that he last saw 
the working places in the pit the day before the accident 
between three and four o’clock in the afternoon. Everything 
was right so far as he could see then. There were no cracks 
in the side of the pit. He saw where the lump of clay came 
from. It was a three-cornered piece, and of a very clayey 
nature, and apparently slipped out. With reference to the 
last witness’s evidence and his replies to Mr. King, witness 
admitted that the shift boss was in charge and knew what his 
duties were. In reply to Mr. King, witness said he had 
copies of the special rules posted up in the works. The last 
witness had the opportunity of seeing those rules like the 
others. He could not say without examining whether that 
pit was safe or not. The batter of the slop» on which they were 
working was about 45 degrees. They were using electric 
lights, two being 100 volts and one of 60 volts. There was no 
question of insufficient light. 

In reply to Mr. Clements, witness said that he could not 
say how recently the hose had been working on that section 
of the pit. As the shift boss was working on the same piece of 
clay he thought th re was no danger. 





The Jury’s Opinion 

The foreman of the jury said that they had visited the pit 
that morning and they considered the slope to the left of the 
place where the accident happened to be very dangerous, 
and it appeared to the jury a perfect death-trap. At one spot 
it was almost perpendicular and required a bit of mountaineer- 
ing to get there. If anyone working there were to slip he would 
have no foothold whatever. 

Captain Roberts said the place was not so risky as it might 
appear from below. He thought if the jury went there on 
the spot the place would not appear to be dangerous 

In reply to the foreman, the Inspector agreed that he was 
supposed to examine the pits, but could not do so every day 

Dr. R. H. Manson said deceased died before he could be got 
to bed. His left arm was broken above the elbow and there 
were lacerated wounds on his right elbow. On his right side 
there was a large surface wound and three broken ribs. 
Death was due to shock following injuries. After a brief 
retirement the jury returned a verdict of accidental death 
due to a fall of clay. 
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China Clay Notes and News 


Tehidy Minerals Dividend 


TEHIDY MINERALS.—An interim dividend of 2} per cent 
less income tax at 4s. in the pound has been declared. A 
similar dividend was paid at this time last year, and the final 
dividend was one of 3d. per share, making the total for 1926 
4} per cent. Last year’s interim was the first dividend paid 
by the company, which was registered in February, Ig19, 
with an issued capital of £294,000 in {1 shares The com- 
pany is largely interested in China Clay properties as well as 


in tin mining 


Estate Agent’s Retirement 


Mr. George Gow, who has retired from the position of agent 
I thnan Estate for Viscount Falmouth, has been 
succeeded by Mr. H. C. Pinckney, F.S.I., late agent for Lord 





Furniss, Bu sh Court, Leicester, and Sir William Aykroyd, 
Grantley Hi: Yorks. Mr. Gow has been connected with the 
[regothnan Estate for 35 vears. He came to Truro first as 
resident agent under Mr. Hill, of London, and later became 
chief agent. Mr. Gow has left Truro and gone to Newquay 
to reside there. Lord Falmouth’s estate extends to mid 
Cornwall, and comprises a number of China Clay setts worked 
by clay companies 


Fowey Rates 

At the last meeting of the Fowey Borough Council, it was 
reported 1 ter allowing for amounts to be rec L 
balance would remain on the urban account of 42,039 16s. 2d., 


reported t eived, a 








for which a general district rate had to be levied. For the 
corresponding period of last vear a rate of 3s. 5d. was made 
to obtain 42,138 7s. 4d On the present assessable value 
a rate of 3s. 2d. would be required, which would bring in 
2,071. The finance committee recommended a borough rate 
of 2d., to produce 4160, and a genera! district rate of 3s. 2d., 
and the water committee recommended that the water rate 
for the half-year should be 4d., the same as before. These 


amounts together made a total of 3s. 8d. Alderman Shadwell 
proposed that the sums should be raised and the rates levied, 
and that 4663 be transferred from the urban account to the 
water account. The report as recommended was adopted 


American Firm Buys Clay Works 

The Paper Makers’ Importing Co., of Easton, Pa., U.S.A., 
has acquired the well-known works of the Anchor United 
China Clay Co., Ltd., and the Melangoose China Clay Co., in 
the St. Stephens district. The Paper Makers’ Importing Co. 
was among the pioneers of the English Chira Clay import 
trade in America, its founder, a Lancashire man (the late Mr 
Knight) taking his first cargo of clay some sixty years ago 
Before the War, the company superseded their system of buying 
through agents by establishing an office at St. Austell, which 
is under the management of Mr. F. S. Liddicoat Mr. H. S 
Knight, the president of the company, and Mr. C. Bryan, the 
vice-president, have often visited the district, more so of late 
in anticipation of being able successfully to negotiate the 
purchase of clay works of theirown. The acquisition of the 
clay companies explains the recent resignation of Mr. John 
Hooper, who was responsible for their original development, 
and has for many years been manager. His son, Mr. Joseph 
Hooper, will continue as works manager. It is stated that 
the capacity of the works is 50,000 tons per annum, and that 
the Paper Makers’ Importing Co. intends to push forward 
development operations, and to this end will install new and 
up-to-date plant. 


St. Austell Estate Owner’s Death 

A cable has been received at St. Austell that Mr. A. S. G 
Carlyon, the owner of Tregrehan Estate, has passed away in 
New Zealand. Tregrehan Estate includes Holmbush, Tre- 
grehan, Boscoppa, and Bethel, and extends along the coast 
as far as Spit. There are China Clay works, tin and copper 
mine workings within the estate. Tregrehan Park, where the 
Prime Minister spoke in June, is the centre of the estate, and 
in the old days was the residence of the Carlyons. Mr. Carlyon 
was between 65 and 70 years of age, and had only once visited 
his estate. That was-about 30 years ago, when he succeeded 
to it, and remained about six months. His heir, Major 


E. T. R. Carlyon, paid a brief visit in the early days of the 
War while at Eton. He served in the War and was wounded, 
losing the sight of one eye 

Mr. A. S. G. Carlyon settled in New Zealand many years 
ago, and has preferred to continue sheep farming there rather 
than to manage his estate. This duty devolved in turn upon 
the late Mr. Edmund Carlvon, the late Mr. John Stephens 
and now upon Dr. Newcome Wright, of Stephens, Graham 
and Wright and Co. Early this year the estate was formed 
into a limited liability company. A progressive policy has 
marked the recent management of the estate, in connection 
with which Carlyon Bay is being developed 


A Biographical Note 

Mr. J. M. Coon, who is well known for his geological work 
in the China Clay area, is the subject of a biographical note 
published recently in The St. Austell Guardian. The writer of 
the note says of Mr. Coon that “‘ he probably knows more 
about the scientific side of China Clay — its geology, formation, 
composition, and chemistry—than any other man in the St 
Austell district. He has made a study of China Clay from the 
scientific standpoint for a great number of years, and is a 
recognised authority on the subject. He has examined China 
Clay, China St ne, and the granite and rock formations of 
Cornwall in practically every way in which they are capable 
of being examined scientifically, and has at his home at Mount 
Charles such a collection of the results of his researches as will 
not be found elsewhere in the West of England. Besides 
being a master in the art of analysis—possessing infinite 
patience in probing the secrets of nature—he possesses the 
ability to communicate the knowledge so obtained to others. 
The results of his researches with the aid of the microscope 
have led to the peculiarities and characteristics of the various 
quarried products in which Cornwall abounds being understood 
as they had not been understood before, and have been valuable 
contributions to the study of petrology. Where other men 
with superficial knowledge parade it with the confidence of 
an expert, Mr. Coon possesses the knowledge revealed by 
intimate personal contact with the materials, and speaks with 
first-hand information of his subject. He has lectured before 
all sorts of learned societies, including those connected with 
the ceramic industry, which is so practically interested in 
Cornwall's staple products. 

““ Like most scientific men, Mr. Coon is a retiring, unobtru- 
sive, modest individual, shrinking from publicity and only 
coming out when pressed to do so. He prefers to entertain 
persons who are interested at his home, and there to show and 
explain to them in an informal way the results of his work. 
He has conducted his researches for the pure joy of the quest 
for knowledge, and not from any desire for personal gain. 
Had he set out to profit to the extent he might have done 
from the researches he has made, he might have amassed 
much money. The China Clay industry owes a good deal to 
the light he has brought to bear upon the scientific and techni- 
cal sides of the product. If and when there is set up in con- 
nection with the industry a laboratory where investigations 
can be carried out on a large scale for the benefit of the China 
Clay industry as a whole, as distinct from individual firms, it 
will have in Mr. Coon a man ready and capable of conducting 
it. Under the working of the Association method of carrying 
on the industry, recently revived, an almost insurmountable 
difficulty has been to find a sampling medium acceptable and 
satisfactory to everybody. When the Association is setting 
up its new sampling organisation, it might do a great deal 
worse than enlist the services of Mr. Joseph Coon. It would 
be some recompense and recognition for the gratuitous services 
he has rendered the industry. 

““ Mr. Joseph Coon is the eldest son of the late Mr. Alexander 
Coon, who established one of the most successful St. Austell 
tailoring businesses (now no longer in existence). He is the 
unwitting disturber of the peace of mind of innumerable 
citizens. As clerk to the Income Tax Commissioners, 
a position he has held fora great number of years, his signature 
is appended to those unwelcome documents that come through 
the post intimating what the said citizens have been assessed 
for income tax. Another official position Mr. Coon has held 
for a great number of years is that of clerk to the St. Austell 
Market Commissioners.”’ 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal Britisk 
clay ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Fowey Shipping—August, 1927 Charlestown Shipping—August, 1927 





Arrived. Name. Sailed. Destination. Sailings 
August 2, B.S; POM os casscccas es A August 4, Tayport Date. Vessel. Destination. 
August 2, SB: COMM oc ccciescass August 9, Portland, Me. PORUEE 655. d65406:5 WU WUUMEOIR So 06. 6giecd 53a eis Goole 
Aciguet 2; GA PEE 6.5 isis ccs saws cd August 3, Leith August 10 ........ S.S. Millocrat ..........-.-0+. Liverpool 
Augist: 2, 88. SOMAWEN 6... 6:0's000 6.004 August 5, Rouen August 11 ......-. Brooklands ......++++.++4: \berdeen 
August 66. Wines. ose Reumiaie & Wie AMES FZ 4.2.5.2. Mary B: Michel. «6.3.50 Rochester 
girs leaflet ae lel 5 at a I Sa = BI a eal PU 2 re EMOSRINGS: 66.5 oss Sa haces Runcorn 
August A, 6:S. Pydades. v.asiseeia sc eccced August 9, Antwerp AMSUSE 1G 65K ka% Gee ROOM a ea tis ges wats seae's Preston 
Armes 6, 6.6. PEGG: oo scars wscaniwe seed August 9, Santander Ausdet 18... 6666. Mary Ann Mandell ....... Runcorn 
AGwUse $, 6.8. FCB, SF se 60089965550 ° » PUM EO: 55: 0 5.515:550 SS, OM INE ost oe keine Gravesend 
August 5, M.v. Lydia Cardell .........: August 10, Rouen August 24 ......... SS. SVSOM we cece cree cree ceed Aberdeen — 
ee eee ae ; ae 6. Bidiam ARIS 29 os ces cas I gone hed ee Rees Weston Point 
eis aes Sai go AT SE RS sea LeU ONT p Vo rr 3S ee I ooo oaks ewcewe Preston 
August 5, S.S. Blush Rose .....066¢ August 10, Weston Point ; 
August 5, S.v. Flying Foam ......../ August 10, Mevagissey and , : 
»- . . 
| rae Par Harbour Shipping—August, 1927 
Aeamogt 5, MV DEM is ceciwssweced August ro, Harburg ‘ 
ae epic Arrivale 
August 5, SiS. AVMRGNIOGR o..66.0.605 4503 August 11, Brussels : ; 
a ee : > Date. Vessel. From 
August 6, 6:6. GIOnchesh.. . 620036046 August 10, Par : 
August 6, s.s. Adour August 12, Antwerp Ame 2. SiSs BIOSS GGG ais 56 5.s5nk 005s dene aii wes Garston 
Ps cies et eee Peet eee Sea estes oneal I PEG 3, SG. POON 6660665460046 ORCA EKO Ss Teignmouth 
August 7, 6.6. POPU 6. ois cis ekaced August 10, Runcorn August 3, S.v. Leading Light .....0.00c0c00- .. .. Salcombe 
August 7, 8:8. Bracondale oo ss0sesecd August 12, Norfolk, Va. NN IN ribs kc kakeaneennedens Falmouth 
August 7, S.s. Hampshire Coast ......: August 11, Liverpool PAGES. 5; Vs SAOMES DAY. 566.5, 6 ncincs 506 ies eas Plymouth 
BAe 16; ST. TROOP oss cies ce asew sad August 11, Pentewan August 5, M.V. i er sagt 
August 8, s.s. Gouwestroom .........- August 12, Amsterdam August 6, i ak EWY voce cece eee e teen eens Bridport 
a : : : ARNE 10; GV: POM. sich ecieweeawenweaatecus Falmouth 
August 11, 8.8. Brier Rose .........+++: August 13, Preston ABET IG; BS GUREREGR: 6.5 6k scale cess cidseeins Fowey 
August 11, M.V. Werumaad.......00seeed August 11, London RE, OU I 5d vhs bnaccnndecixceess Dartmouth 
Augost £1, Sis. Ajo DIP «...20:60:45.01 August 13, Antwerp ABUSE 1S, SV. PRS POM i oisic is cieisesesie ews Mevagissey 
August £2, Sv. Pedesiviah «<0 2.522.504 August 23, Weston Point a E23, 8S. poate OT RE Nee ee ee ae econ 
T f s s.S. BUGLE cccccccccccccesccccces almouth 
et BS: SAA, HOD 65 c-cd ans ssaaewaed August 14, Torquay ugust 14, S.S nea ‘ 
“ar f “Pad if A . t . P on AaIse 16, S.9. DIG DCO oa 66 ko Se cc cc wiwewss Fowey 
August 13, M.v. Mayblossom ..........! nS Sv ERE 89 0B: THREE: 6d wiincaacdvtsneuwecics Portreath 
August 14, S.S. Moms ......eeeeee eee August 18, Karlskrona PEN SIEM ons tieyics wages A4Ghcwnoees Newport 
August 14, S.S. Primrose ......+.0+00-4 August 22, Preston DA Rg on! a ae Kingsbridge 
August 17, S.S. Farfield ........-e+e-ed August 23, Antwerp PN Gi, BEI oe Soar e050 ass 4 Siam arnedatee este Falmouth 
> , 2, y rey 
August 17, S.v. W.E.Gladstone ......./ August 24, Plymouth August 23, S.v. Pet ......... see e eee ereccerecere Fowey 
5s Havi August 22, Manchester August 25, 8:8. Amy Summerfield «oc ccccececces Plymouth 
August 17, 8.8. Ha) Loa wept es ealigiciaes j August 26, MV. Fsadel ..ccecccccvcevcccvvccvses Salcombe 
August 17, $.s. Cornish Merchant......: August 22, Rouen August 26, M.v. Heather Pet .......cccecceceuees London 
August 18, s.s. Guelder Rose .........-: August 23, Weston Point August SG. SAW. BODMASION CGSMO <6 5 na ae rm wee ww sme London 
August 18, s.s. Suffolk Coast.........4: August 19, Liverpool Amat 27, SS. LAG TONG: one ioc 0450 Cee evenees Plymouth 
August 18, s.s. Endymion ..........0+4 August 22, Hamburg August 27, 5.8. Branksed ...ceeeeceeeeeceeeeees Weymouth 
A t 18. s.v. Waterwitch August 30, Grimsby PE D9 GE EGO akiccsiveaeenccsvicseicssus Blyth 
rte ie eagles apenas pans pee BUGUNE 20) SV LONW SINS. 65:66 koareeeeiginie’ aieieieis Weymouth 
August 19, s.s. Brier Rose .........+-+/ August 24, Weston Point August 28, 9.8. Stanwell .........ccsssccccccess Newport 
August 19, S.v. Duchess .......+-++++++4 August 28, Liverpool AaSust 20; S'S: GIKOKOOR 2... i ckscace ns eeenass Treport 
August 19, S.S. Reedness .......0000 004 August 23, Antwerp I i I oe oan tebe knee ene ew cewars Falmouth 
August 20, S.S. Mersey....esseseeeeeed August 23, Ridham ee [Truro 
August 20, S.v. Lady Agnes ......0005 * Runcorn Sailings 
August 20, S.s. Marta ...........222-¢4 August 24, Stettin Date. Vessel. Destination. 
August 20, S.V. Pet .....seeeere rere eed August 23, Par Auguet 2, S'S: SOmhwel. n.aco6sis 605 csc sewescse Fowey 
August 20, s.s. Gouwestroom ......4++4 August 24, Amsterdam Amat 9, OV. RONEN 2 oc ciicsceececceesees Weston Point 
August 22, s.s. Ravenspoint ......+4++4 August 25, Genoa August 3, M.V. ie +." OE CORR Ce — 
< : Augus » SS. MOSS MOSE cececcccevceevvcesves sowey 
August 24, S.s. Blush Rose.........0504 August 25, Preston August 4 . sched tt 
é . AVGURE AG 9) UUM ay cans 05s oes cae ewces ees over 
August 24, s:s. Glenshesh.......2.222004 August 25, Harburg Amaiek §, WN. Meda Nawal ...06.06000000cccess Bowes 
August 24, S.s. Dunmore .......++++++: August 26, Runcorn MeN Or MOGI loi Wu ccs oes wane eneeecnes Rochester 
August 24, M.V. Henford.....+++++++++ * Rouen Aumuat 11, S:V; Leading Ligee soo oss cs ccascecies Gravellines 
August 24, s.s. Afon Dulais ..........August 27, Antwerp ME Msc avencstedderaneviesevsees Fredrikshall 
August 25, s.s. England Maru ........ * — Portland, Me. ES MOE TE ciasandannseientivses Rochester 
August 25, SV. DISAB o.6o.0:. 668s se * Glasgow PRICES, SS. GIPMGNASIN 55.6. 60 655-0 cies e code lace Preston 
August 25, S.s. Ardgarrock ..........-August 31, Brussels Pe SP AE 2” a re reer ere Weston Point 
August 25, M.v. Kathe Jurgenson....... Sept. _1, Reval PT ORE oo 655-555 dc w maslaw ewace aes Runcorn 
August 25, S.S. Moss Rosé...cceccccced August 27, Garston August 15, S.S. Grosvenor ...ccecccccccccscccese Lancaster 
August 26, S.S. Tanny ...ceeeeeeeeeees August 26, Bristol August 10, M.v. Shortest Day ......000. siegrtihien 12: Plymouth 
August 26, M.v. Dankward .........++4 August 31, Bremen August 16, s.s. Wheatvale ......... paimmemictehare . Larne 
August 28, s.s. Gower Coast. ....ecseeeh A ugust 31, Liverpool August 16, S.v. May Blossom........e0seeeeeeees Plymouth 
August 29, S.s. Estella ......++++++++- Sept. _1, Pasages Aviat 18, SV. PUANE FOAM) o.0)< 65/000 se 0es ences London 
August 29, s.v. Trevallas ............August 29, Polperro August 18, 5.s. Treleigh ..........+65 PEAR. Preston 
August 30, M.V. Ad. H. Both ......-seeeseeees * Riga August 18, s.s. Letty ..... Mita sanieawaeee series Penryn 
August 30, S.S. Abercraig.....-++++++. Sept. 1, Barry | August 10, 8.8. Robvix ......cccsccesevcsceseecs Gravesend 
August 30, s.s. Wearbridge .........-. * — Philadelphia TRE DY SSAC 1 | a oe Pentewan 
August 30, S.s. Wenchita ........+.++-- * Montreal August 27, S.s. Amy Summerfield .......0000006- Preston 
August 30, M.v. Kongedybet ........--- * Odense SME, BION sino a5 6.0:0 315.5400 Stine ncaidde Runcorn _ 
August 30, S.s. Dunvegan ......+0+0++ pi Weston Point NE Se ee Ce ee ee CL Weston Point 
August 31, $.8. Primrose ....++++0+s0+ * Weston Point August 30, M.v. Heather Pet o....scceceereeeees . Rochester 
August 31, s.s. Mariska.........+++++ * Genoa VEO AO S'S. GIGMUIOON 6 o6.6:.c0.0s.c0 sos te ecicees Gravellines 


* Signifies ‘‘ In Port.” August 31, SS. Bramhsee@ 22 once cccscsccesevess Terneuzen 
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Par Harbour Tide Table, October, 1927 August Deliveries 


(British Summer Time Throughout.) As usual in August the deliveries in all classes were down on 
Dav of July, the fall amounting to 20,000 tons. The result is that 
Day of Week. Month Morning Afternoon Height. the total tonnage for the eight months this year has fallen 
Saturday cea Q.4 re 9.19 eras below the tonnage for the corresponding period last year. 
Sunday 9-35 ++++ 9-53. ++++ 10.10 Though the drop is only 5,000 tons, it is not a pleasing feature 
Monday weep 4ese Eeege |S ¥8s USEF to record, seeing that last vear the industry laboured under 
— oe 7s ee ae the disadvantages of the coal strike. September is showing 
st a brisker trade and is expected to make up some of the leeway 
16 ; lost in August, which is always a slack month on account of 
21 eee ‘ the holidays 
Il 
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Cuina CLAY CuiIna STONE, Batt Cray TOTAL. 
Tons Tons Tons. 

1927 26 c ; 192 

$4,137 

5,454 


ronan ew 


1,630 


620 


721 3,515 3 
14,941 11,009 501,011 


4. 


8 months .. $70,110 588,325 39,745 26,786 15,662 15,127 625,517 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


London Gazette, &c. 


Companies Winding Up Voluntarily 

COLNE BRICK AND TERRA COTTA CO., LTD. F. J. 
Carpenter, Chartered Accountant, 23, Queen Victoria Street, 
tees London, E.C.4, appointed as liquidator, August 24 
E. CLEMENS, Harbour Master MILLBROOK BRICK AND TILE CO., LTD. By special 
resolution, August 12th, confirmed August 29. E. A. Browne 
-and F. H. Parrott, 4, Southampton Row, Kingsway, London, 
W.C.1, Chartered Accountants, appointed as liquidators. 

SCUNTHORPE SILICA BRICK CO., LTD.  B. Spooner, 
showing the exports of China Clay, the produce of Holder Chambers, 118, High Street, Scunthorpe, Chartered 
1 Kingdom, from the United Kingdom to each Accountant, appointed as liquidator, August 6. 


1 - of destination as registered during the month erded 
snc i. 5 Mortgages and Charges 
August 31, 192 
we [NOTE.—The Combenit Consolidation Act Poot provides that 

every Mortgage or Charge, as described therein, shall be registered 
ahs within 21 days after its creation, otherwise it shall be void agatnst the 
“4 liquidator and any creditor. The Act also provides that every Company 
picid >-7°3 shall, in making its Annual Summary, specify the total amount of debts 
423 : due from the Company in respect of all Mortgages or Charges. The 

oe Saisie ee following Mortgages and Charges have been so registered. In each 

“7 “ear Pe 998 ; case the total debt, as specified in the last available Annual Summary, 

srr eoigmaa 3» PF is also given—marked with an *—followed by the date of the Summary, 

agg jo 33 but such total may have been reduced.) hae 

eee ae BURTON BRICK CO., LTD., London, S.W. Reg’scered 

Spain 784 \ugust 18, £2,000 2nd debenture, to F. H Benton, 22, Russell 

Canary Islands 200 Square, Brighton; charged on Burton Brick Works, Burton, 

Czecho-Slovakia I s Pedwardine, also general charge. 

Egypt 10 GAVERIGAN CHINA CLAY AND TIN ESTATES, LTD., 

United States of America 37, ; London, E.C Registered August 4, debenture securing 

Mexi > moneys expended by the morigagees, River Para Develop- 

Colombia — ; F ment Syndicate, Ltd., 123-4, Minories, E.C., in accordance 

Cape of Gone Hope 4 with a certain agreement; general charge. *Nil. Decem- 

Bombay, v/a other Ports 


=) 
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Clay Exports for August 


QUANTITY VALUE. 
CouNTRY OF DESTINATION Tons 


ber 31, 1926. 

SKEGNESS BRICK AND TILE CO., LTD.—Registered 

II August 5. £300 debentures, part £1,000; general charge 

278 =6©* £3,450. May 8, 1926 

995 SPICERS, LTD. (late SPICER BROTHERS, LTD.), 

R London, E.C., paper manufacturers. Registered July 29 

= by order on terms), £6,350 mortgage dated December 29, 

1913, to R. A. Molesworth, Mittagong, Grey Street, St. Kilda, 

Australia; charged on land at Flinders Lane, Melbourne ; 

4 ] ve] re +? , orde > 2xtens: F maort- 

China Clay Imports for August also registered July 29 (by order on terms), extension of mort 

: ; ‘ — c gage securing increase in rate of interest on £5,000 outstanding, 

sin we the registered ERP CESS of : 7 lay to National Mutual Life Association of Australasia, Ltd., 

China Stone) into Great Britain and 3 orthern Melbourne ; charged on Town Lots 374 and 375, Flinders 
| from the several countries of consignment during the 17 ane Fremantle. *4165,952 1s. 8d June 25, 1926 

August, 192 TAMS (JOHN) LTD., Longton, earthenware manufacturers. 

/ 7 QUANTITY VALUE. Registered July 28, £3,000 debentures; general charge. 

)UNTRIES WHENCE CONSIGNED Tons */5,000. March 





26, 1927. 

Slovakia I é 7" 

nerica . Satisfaction 

| Slawtn = GIBBS AND CANNING, LTD., Tamworth, brick, etc., 
manufacturers. Satisfaction registered August 19, £4,000, 


registered June 18, 1907. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, “‘ The China Clay Trade Review,"’ Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“* The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines). 





China Clay Prices 


Rather earlier than this time of the year, the China Clay 
producers periodically go into the question of prices, in 
order to be in a position to arrange contracts for the 
following year at the prices so arrived at. Since the old 
China Clay Association broke up there has been, as a result 
of experience gained through the low pricing of clays by 
individual firms which followed the collapse of the old 
Association, a gradual hardening of prices to bring them 
more into conformity with real values and to ensure for the 
firms producing the clays something approximating to a 
fair return on their capital outlay. 

Best clay producers have been able long since so to adjust 
their prices as to ensure a reasonable profit, on account of 
the fact that the demand for the very best clays is always 
keen, and therefore makes it possible for producers of such 
clays to look adequately after their own interests. But 
with the producers of commen clays this has not been the 
case since the old Association broke up, and inasmuch as 
producers of best clays, who also produce common clays, 
have been able to work one against the other to the advan- 
tage of both qualities, the producers of common clays only 
have had to submit to the vagaries of the market and to 
the price-cutting of competitors, with the result that 
several of them have found themselves in a by no means 
enviable position financially. 


Better Prices Justified 


We referred just now to the tendency there has been in 
the last year or two for prices to harden through producers 
finding themselves unable to make both ends meet at the 
low prices that have been operating. Whether or not 
there had this year been a new organisation set up by the 
China Clay producers, there was a disposition on the part of 
individual firms to advance prices for next year. It is only 
natural that there should be a certain amount of concern 
and protest raised against the prices so far fixed for next 
year, but any wholesale condemnation of them, especially 
from middlemen, is not justified when they bear in mind 
what a good time they have had in the last few years in 
obtaining their supplies at such a low figure. Such low 
prices have been ruling not in order to enable certain 
producers to undersell in order to secure certain markets, 
but to protect their existing markets against the price- 
cutting of competitors. 

It has been suggested more than once that home pro- 
ducers of China Clay have sold their clays at low prices in 
order to undersell the American domestic clay market. 
Such has never been the object of the producers over here, 
and now that they are taking steps to ensure that their 
clays shall not be sold at a figure below their intrinsic 
value, it would hardly be cricket for buyers, whether they 
be middlemen or consumers, to kick against such prices as 
the trade as a whole have come to the conclusion should be 
charged. 


Users Can Stand Them 


As regards the argument so often used that the trade 
will suffer because the consumers are not in a position to 
pay the increased prices, it must be borne in mind that the 
proportion of China Clay used in paper making, pottery, and 


bleaching represents a comparatively small proportion of 
the ultimate cost of these manufactures, so that every 
shilling per ton by which prices of China Clay are advanced 
will mean a very small fraction of additional cost of the 
manufactures in which China Clay is used, while the 
consequent lessening of the profits derived from such 
manufactures would be so infinitesimal as to be negligible. 
From the records of the profits made’by users of China 
Clay, and from the opinions expressed by those in intimate 
touch with such firths, there is little doubt that they can 
bear a little additional increase in the price of one of the 
cheapest raw materials they can use. This little difference 
in the cost may be the means of restoring prosperity to the 
China Clay industry, and ensuring a fair return to the 
shareholders in it, as well as putting them in a position to 
employ more labour, which, for the last two or three years, 
has been down to the lowest possible limit. 

Drastic revision of prices as regards China Clay is long 
overdue, and buyers can count themselves fortunate that 
they have been able to purchase their supplies at such a 
low figure, which has been, however, at the expense of an 
industry which is entitled to a fair recompense for the time, 
energy, and capital involved. 


Trade Unionism in the Clay Distriet 


Little objection will be taken by those who value trade 
unionism to Mr. Joe Harris’s campaign for bringing the 
China Clay workers back to the fold. The China Clay 
proprietors certainly have no desire to disparage his efforts, 
for they have long since recognised the trade union system 
as applied to the clay workers, having a parallel organisa- 
tion in the Employers’ Federation to serve as the mouth- 
piece of the China Clay proprietors. 

When Mr. Harris referred to the effects of the association 
system as applied to the industry, he was somewhat 
obscure. He seemed to suggest that an association such as 
the industry used to have benefited only the China Clay 
proprietors. As a matter of fact, the industry never 
employed more labour or disbursed larger sums in wages 
than it did when the old association was in being, for then 
the better prices obtainable for clays enabled the industry 
to employ a much larger number of men, and when men 
normally employed on production became surplus they 
were transferred to development work rather than thrown 
on the unemployment market. When prices are cut to the 
barest margin, the inevitable consequence is a cutting down 
of costs to the barest limits, hence the absence of a margin 
for the continued employment of surplus labour. 

The men need not fear that the buying up of China Clay 
works by foreign countries will be extensively followed. It 
was the absence of an association on the old lines and not 
the influence of an existing one that was a factor which led 
an American firm to acquire a couple of clay works recently, 
to enable it to ensure a supplv of best clay for its own 
customers. It is the pressure of economic law that has led 
to the reduction of labour and labour costs to the present 
level in the China Clay works, and to rectify that pressure 
scientifically through the setting up of associations has 
proved to be to the advantage of the China Clay workers 
as well as to the employers, and will again. 
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The Clay Convention 


A Successful Meeting . 

At the biennial convention of the clay industry and its 
allied trades in Great Britain, at Bournemouth recently, there 
was a representative gathering of clay proprietors from all 
parts of the country. The visitors included not only manu- 
facturers of refractory materials but also of bricks, roofing 
tiles, glazed bricks, sanitary ware and pipes, terra-cotta, 
silica goods, etc. The visit of the Convention to Bournemouth 
was a particularly appropriate one, for in the neighbouring 
borough of Poole and the surrounding district clay production 
is the chief industry. It is a coincidence also that the Mayor 
of Poole, Alderman H. S. Carter, J.P., is a member of a well- 
known pottery firm, whilst the Mayor of Bournemouth, 
Alderman H. J. Thwaites, is a retailer of china and glass ware. 

The local arrangements were in the able hands of a com- 
mittee consisting of the Mayor of Poole (Kinson Pottery, Ltd.), 
Mr. Cyril Carter (Carter and Co.), Major F. G. P. Gedge and 
Mr. A. M. Bolton (Sharp, Jones and Co.), and Mr. A. B. 
Crawshaw (Geo. Jennings and Co.). The Convention secretary 
was Mr. H. Halliday, who was most assiduous and helpful in 
carrying out the general arrangements. 


Interesting Topics at the Conference 

Mr. H. J. C. Johnston, the president, was in the chair when a 
general conference of members of all branches of the trade was 
held, and various subjects were discussed, following the 
president’s address and a vote of thanks to the Mayor and 
Corporation and the local committee. 

Mr. E. Gwynne Vevers, proposing thanks to the Bourne- 
mouth Corporation, said that when the Convention officials 
approached the civic authorities they received every encour- 
agement to go forward, and were promised every possible help 
to make the Convention successful. He thought that with 
the aid of the Corporation and the president the Convention 
had been a happy and useful one. The numbers attending 
showed that members had not been deterred from coming 
by the distance. Following the president’s address on the 
subject of ‘‘ Pride in Industry,’ Alderman H. S. Carter, J.P., 
gave an address on local clay products. ‘‘ Poole,” said 
Alderman Carter, “‘ had its clay pits and its pottery before 
Hanley was dreamt of as a pottery centre, and the varied 
products which have been wrought from our clay since the 
pre-Roman craftsmen turned out pots suggest a pretty wide 
range.”” In proof of this the speaker referred to the finds of 
Roman and pre-Roman date by Mr. H. P. Smith of Poole. 

Referring to the local clay and its manufacture, he said that 
in Poole they had a conceit that it was only from Poole clays 
that real acid-proof non-porous stoneware could be made. 
He referred in this connection to the local manufacture of 
drainpipes and fittings and to the output of concrete tubes, 
which latter was still regarded in some quarters as a worship 
of strange gods. 

Artistic and Other Bricks 

Most of the local manufacturers, however, made bricks as a 
side line, and hand-made bricks of some artistic merit were 
also a feature of their trade. He thought that all would agree 
that if only the public would insist on something a little more 
sightly than the monotonous machine-made bricks for their 
dwellings, the appearance of our fast-growing towns would be 
vastly improved. The making of hand-made bricks was, he 
feared, almost a lost art. But nothing could save it except a 
renewed demand. One of the glories of the old town of Poole 
was the beautiful brickwork to be seen in the mansions built 
Over a century ago by Newfoundland traders who grew rich 
in their adventuring. 

Referring to stoneware pottery and tiles, Alderman Carter 
said the latter were ridiculously expensive. Although Poole 
seemed rather far removed from the centre of the pottery world, 
he thought thatin the matter of tiles, faience, terra-cotta, and 
pots, Poole sent out goods worthy of finding their way round 
the world and of holding their own in the world’s markets. 


Export of Ball Clays 
Dealing with the export of Poole clays (which are similar 
to the Ball Clays of Devon), he said that they went to all parts 
of Europe, and deft hands and deft machines moulded them 
tenderly into a fine or useful form in a thousand varieties. 


Possibly on the heathlands which covered the rich deposits of 
clay in the Poole district there might be room for more 
potteries ; great industries might in years to come spread 
further the good name of Poole pottery ; and some of those 
present, impressed by the possibilities and the genial air of 
Dorset, might themselves place their capital upon such ad- 
ventures. ‘‘ But for goodness sake,’’ said Alderman Carter, 
“have a little originality, and don’t think of stoneware drain- 
pipes !”’ 

Following this speech there were discussions on technical 
subjects, as follows: ‘‘ Themes for Clayworkers”’; ‘‘ If you 
don’t see it in the window . . .”’; ‘‘ A new type of gas-fired 
tunnel kiln, etc.’’; ‘‘ The right and wrong uses of bricks and 
terra-cotta from the architect’s point of view.’’ In the 
evening the Convention banquet was held at the Town Hall, 
the Mayor (Alderman H. J. Thwaites) the Rt. Hon. Sir Hamar 
Greenwood, M.P., and Mr. G. R. Hall Caine, M.P., being among 
the guests. 





China Clay as a Material 

Wide Variation in Uses and Applications 
UNDER the general title of Benn’s Sixpenny Library, 
the firm of Ernest Benn, Ltd., is providing a series of 
monographs on science, art, literature, etc., by leading 
authorities, at the standard price of sixpence per volume. 
No. 177 of the series, entitled ‘‘ Trade,’”’ is written by Sir 
Ernest J. P. Benn, chairman of the company. In exempli- 
fying the strange disguises and changes undergone by a single 
substance in its transformation from the crude material to 
the finished product, he gives the following account of China 
Clay :— 

“A useful piece of educational work in connection with 
trade might be done by some genius who would devise a new 
form of game, a sort of crossword puzzle, which would place 
upon the competitor the task of tracing some little morsel of 
Taw material round the world, the winner in such a game 
to be the player who succeeded in making the longest journey, 
or who managed to bring the material back home after the 
most varied experiences. In these days of ‘ Mustard Clubs’ 
and ‘ Frothblowers’ it would not, for instance, be unreason- 
able to suggest to the China Clay trade that a subtle propa- 
ganda could be devised for their benefit. China Clay, of which 
Cornwall enjoys something very near to a monopoly, enters 
into the manufacture of a large variety of things. It is the 
basis of some sorts of toilet preparations ; it is used by toilet 
soap-makers ; the best class of paper depends upon China 
Clay for its surface ; medicine-makers use a good deal as a 
foundation for ointments; while, of course, its chief use is 
in the manufacture of chinaware itself. 

““ The game that I would propose would divide up a load 
of China Clay at the quarries in Cornwall; would send some 
of it to America for the toilet preparation manufacturers ; 
some more to Gravesend to a paper mill; and the rest to 
Sévres for the pottery kilns. These parcels would then be 
traced back through shippers and importers and wholesale 
and distributing chemists; through paper-warehouses ; 
through pottery manufacturers who had produced dainty 
ornaments for a lady’s dressing table ; and at the end of the 
game, the winner would show how a teaspoonful of common 
raw material from Cornwall had been split up and wandered 
about the world, and had come back to the boudoir of the 
Cornish lady disguised as a pot of face-cream wrapped in a 
most artistic paper covering. Complications would be 
introduced for skilled players, as, for example, if the China 
Clay which went to Gravesend were first made into high-grade 
art paper for one of the expensive magazines, and, having 
fulfilled its mission in this respect, had been repulped in some 
other part of the country to form the foundation of a coarser 
paper for packing.”’ 





Cornwall's Rain Record 

THE surveyor of the St. Austell Urban Council has reported 
a big increase in the gaugings of the springs as a result of the 
wet season. In July the rainfall was 3-57 in., against 1-4 in. in 
July last year; andin August 4-56in., against 2:23in. The total 
rainfall this year to date was 38-4 in., against 25:5 in. for the 
corresponding period last year, and exceeded the total for the 
whole of last year. 
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Fuel Costs in Refractories 


Results of Investigation 


SUBSTANTIAL economies in the operation of plants manu- 
facturing refractories, with improvement in the quality of the 
wares produced, were effected as the result of a series of firing 
tests conducted by engineers of the United States Bureau of 
Mines, Department of Commerce, at seven large establish- 
ments of this character. The plants visited by the Bureau of 
Mines engineers included magnesite-brick, silica-brick, and 
fireclay-brick plants located in various eastern States. The 
specially equipped laboratory car ‘‘ Holmes,’’ was used in the 
investigation. Changes made by the engineers in the operation 
of the kilns resulted in reducing the time of burning and the 
clay consumption at most of the plants visited, and in some 
cases resulted in a better burning which gave a large percentage 
of first-quality brick. 

This investigation was conducted in co-operation with a 
technical committee, selected by the Refractories Manu- 
facturers’ Association. In large measure the work was an 
outgrowth of a previous investigation of burning problems 
conducted by the Bureau of Mines for the Four Heavy Clay 
Products Associations. The investigation had as its aim to 
increase the efficiency of burning conditions in the particular 
plants where the tests were run, and to obtain data that would 
be of general value to the refractories industry. Aside from the 
problems inherent in the burning of different kinds of ware 
in different kilns, many of the plants presented special 
problems. 

Object of Investigation 

The three main objects, so far as each plant was concerned, 
were : Production of better ware, conservation of fuel, and 
increased kiln turnover. 

Some problems of general interest upon which special data 
were gathered are as follows: 

Heat distribution, including a temperature survey and 
draft survey. 

Proper proportions of kiln. 

Manner of setting ware to obtain best distribution of heat. 

Open against closed firing. 

Progress of combustion in kilns. 

Induced against natural draught. 

Smoke prevention. 

Laboratory control of firing practice. 

Oxidation of sulphur. 

Equipment for high-temperature measurements. 

In general, the work consisted in making two consecutive 
tests with the same kiln. For the first test the kiln was set 
and fired according to regular factory practice, data were 
taken, and a careful study was made of the burning conditions. 
While the kiln was being cooled and drawn, the results and 
data obtained were tabulated and plotted. For the second 
tests, such changes were made in the kiln proportions, setting 
and firing, as astudy of the data and considerations of economy 
warranted. The average factory data on burning, such as 
period of burning, quantity of fuel used, and quality of pro- 
duct, were obtained from the plant superintendent. By com- 
paring the results of the first and second tests with the 
average factory practice, the results from changes made could 
be determined. 

At the seven plants where the tests were made the reduction 
in time of burning was, in the order of the investigations, 
0°3 per cent., 35 per cent., 21°7 per cent., 137 per cent., 
32'8 per cent., 26°9 per cent., and 2°4 per cent.,an average of 
19 per cent. In the same order, the fuel consumption was 
4°5 per cent. less, 43 per cent. less, I1°2 per cent. more, 5°6 
per cent. less, 30°5 per cent. less, 11°2 per cent. less, and 10°8 
per cent. less—an average saving in fuel of 13°5 per cent. In 
half the plants the quality of the ware improved. 

The total fuel consumption in burning magnesite brick in 
the round down-draft kiln with boxing of silica brick amounted 
to 68'9 per cent. of the weight of the brick fired ; of silica 
brick, 68°2 per cent.; and of fireclay brick, 20'7 per cent. It 
is reported that in Europe fireclay brick is fired to cone 12 in 
various types of regenerative kilns with 8 per cent. of fuel, 
which points to the possibility of great fuel savings with the 
installation of such equipment. Proper structure in a refractory 
can, however, only be attained by prolonged soaking at the 
maturing temperature, and large shapes require more time 
than does smaller ware. 


The results of this investigation are contained in Bureau 
of Mines Bulletin 271, ‘‘ Problems in the Firing of Refrac- 
tories,’’ by G. A. Bole, John Blizard, W. E. Rice, E. P. 
Ogden, and R. A. Sherman. Copies of this bulletin may be 
obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D.C., at a price of 50 cents. 





U.S. Production of Clay, 1926 
Official Figures 
THE quantity of clay sold by producers in the United States 
in 1926 amounted to 3,966,313 short tons, valued at 
$14,102,505, or $3.56 a ton, according to a statement made 
public by the Bureau of Mines, Department of Commerce. 
These figures show a decrease of 2 per cent. in quantity and an 
increase of 11 per cent. in value compared with 1925. They 
represent only clay sold as clay or mined under royalty and 
do not include the much greater quantity of clay that was 
burned into clay products by the producers themselves from 
their own property. The data were collected direct from pro- 
ducers in 43 States and in co-operation with the State Geological 
Surveys. The leading five States in the order of the quantity 
of clay sold were: Pennsylvania with 22°6 per cent. of the total 
quantity, Missouri with 11°6 per cent., New Jersey with 8°6 per 
cent., Ohio with 8°5 per cent., and California with 7'5 per cent. 

The sales of kaolin, the clay that is used in making high- 
grade pottery and porcelain, as well as paper, oilcloth, and other 
products, and which is generally considered the highest grade 
of clay, amounted to 432,215 tons, valued at $3,771,568, 
an increase of 18 per cent. in quantity and 17 per cent. in 
value as compared with 1925. The clay of largest quantity 
and value is fire clay. The sales of fire clay in 1926 were the 
largest ever recorded—2,815,961 tons—and were I0 per cent. 
greater than those of 1925, the year of largest output previous 
to 1926. The value of the fire clay sold in 1926 was 
$8,111,239, an increase of 11 per cent. as compared with 1925. 
The sales of clay of every kind, except miscellaneous clay, 
increased in quantity and value in 1926 as compared with 
1925. 

The imports and exports of clay increased in quantity and 
value in 1926 as compared with 1925. The imports of clay 
amounted to 489,670 short tons, valued at $4,247,911, an 
increase of 12 per cent. in quantity and 11 per cent. in value. 
Exports of clay in 1926 amounted to 89,894 tons, valued at 
$992,718, an increase of 8 per cent. in quantity and 13 per cent. 
in value as compared with 1925. Kaolin, or China Clay, 
constituted 81 per cent. of the total imports in 1926, Fire 
clay, the principal clay exported, amounted to 53 per cent. 
of the total. 

CLay SOLD BY PRODUCERS IN THE UNITED STATES IN 1925 AND 1926. 


¥ 1925 1926 
Short Tons 


Kind Value Short tons — 

SE. ‘wisadiaswaeemeaNensaes 367,319 3,220,719 432,215 3,771,568 
Ball Clay ......secseeseees 109,607 699,427 112,195 867,500 
Slip Clay ....seeeceeeeeeeee 7,349 37,397 8,644 45,959 
i er rrr 2,566,934 7,312,349 2,815,961 8,111,239 
Stoneware clay ........... 77,438 162,161 82,476 182,236 
eee 901,773 1,304,579 514,822 1,124,003 

4,030,420 12,736,632 3,966,313 14,102,505 





China Clay in Jugoslavia 


THE Union of Croatian and Slavonian merchants of Zagreb, 
in a petition addressed to the General Customs Control in 
Belgrade, has put forward a request for the introduction of a 
protective duty on China Clay. At present Jugoslavia’s 
requirements in China Clay are covered by supplies from 
Hungary and Czechoslovakia, and these enter the country free 
of duty. Itis pointed outin the petition that the reason why 
the 500 wagon loads, which represent the yearly requirements, 
are only drawn from outside the country is because it is not 
known in interested circles that Jugoslavia disposes of such 
enormous quantities of China Clay. This China Clay is 
chiefly found in Serbia (Ub and Kumanova), in Bosnia (near 
Sarajevo), in the whole of Slovenia, in Slavonia (near Brod, 
on the Save), and in Croatia (in the district of Beslinac, the 
former military frontier). Attempts to export China Clay 
have already (it is said) been successful, and great interest has 
been shown in Austria as well as Italy in this clay. 
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China Clay Notes and News 


G.W.R. New Goods Station 


At the last meeting of the St. Austell Urban Council, the 
chairman reported upon the interview he and other members of 
the deputation from the Urban and Rural Councils had had 
with the G.W.R. officials at Plymouth, with reference to the 
provision contemplated for dealing with goods traffic at the 
new goods station proposed to be erected between the embank- 
ment at Mount Charles and Polkyth. The scheme had not yet 
been approved by the headquarters at Paddington, but the 
delegates were informed that adequate provision was being 
made in the plans they were shown. 


Clay Works’ Manager’s Services Recognised 

Mr. W. J. Tonkin, manager of the Great Treverbyn and 
Ruddle Common China Clay Cos., has recently been appointed 
a director. In honour of the event Major Sassoon, managing 
director, entertained Mr. and Mrs. Tonkin and friends to 
dinner. Major Sassoon spoke in the highest terms of the 
service that Mr. Tonkin had rendered the companies as man- 
ager, and now welcomed him as a fellow member of the board 
of directors. Mr. Tonkin replied in suitable terms. Captain 
Goudge, on behalf of the staff, thanked Major Sassoon for the 
generous manner in which he had recognised Mr. Tonkin’s 
great service to the companies. 


Glenboig Union Fire Clay Co. 


The profit of the company for the year ended August 31 last, 
inclusive of £3,653 brought forward, amounted to £20,118. 
The directors have applied £1,500 to depreciation of plant and 
machinery and {£2,000 to reserve against Imperial taxation, 
and they recommend a dividend of Io per cent., less tax, 
which will absorb £12,000, leaving £4,618 to be carried forward. 
In their report the directors say that having regard to the 
prolonged coal stoppage, during which the company’s works 
were closed down, they consider the results quite satisfactory. 
The profit for the previous year, including £6,417 brought for- 
ward, was £28,153, and the dividend was 17} per cent., less tax. 


China Clay Merchant’s Son Married 

Last month the marriage of Miss S. Macleod, daughter of 
Dr. and Mrs. Macleod, of Leicester, and Mr. H. W. Pochin, son 
of Mr. and Mrs. Stanley Pochin, took place at Leicester. 
Following the ceremony a reception was held, at which Dr. and 
Mrs. Macleod entertained a large number of relatives and 
friends of both the bride and the bridegroom. Later in the 
day Mr. and Mrs. Horace Pochin left for their honeymoon, 
which is being spent in Paris and Switzerland. The bride and 
bridegroom were the recipients of a very large number of 
valuable presents. 

The bridegroom is the son of the managing director of the 
firm of H. D. Pochin and Co., Ltd., chemical manufacturers 
and proprietors of numerous China Clay and stone quarries in 
Cornwall. By profession he is an engineer associated with the 
Standard Engineering Co. Before taking up his career he 
graduated at the Loughborough Engineering College. Mr. and 
Mrs. Pochin are taking up their residence in Leicester. 


Physico-chemical Properties of Acid Clay 

Two Japanese workers, K. Kobayashi and K. Yamamoto, 
have been working on the physico-chemical properties of acid 
clays. A summary of the results of the ultramicroscopic 
observation of these clays appears in the Journal of the Society 
of Chemical Industry, Japan, for July, and the following details 
are given: Ultramicroscopic photographs of several acid 
clays, colloidal carbons, silica gels, etc., have been taken by 
the cardioid ultramicroscope, and the sizes of the particles 
have been determined by the slit ultramicroscope. The 
colloidal structure of acid clay has been observed, and some 
differences have been shown to exist between acid clay and 
many other clays. It is considered that the acid clay is 
constituted of very minute particles compared with other 
clays, and the radius of particles remaining in the solution 
separated by a centrifugal machine of 4,000 revolutions 
per minute has been calculated to be between 1 x 10-* and 
2x10-'c.m. Acid clay which has been calcined at 300° C. 
has shown no perceptible change of structure, but at 500° C. 
its colloidal structure has disappeared, changing into a trans- 
parent rocky appearance. 


St. Austell’s “G.O.M.” Dead 

By the death, recently, of Mr. H. Sidney Hancock, at the 
age of 77, St. Austell has lost one of its most conspicuous 
figures. He believed in the gospel of work as a factor in the 
cultivation of a contented mind, and as one of the greatest 
contributors to human happiness and well-being. The public 
work of Mr. Sidney Hancock is writ large in the annals of 
St. Austell for the last 50 years. On his retirement from the 
St. Austell Urban Council on the extension of the area two 
and a half years ago, he was St. Austell’s oldest local govern- 
ment representative. He was a member of the old Local 
Board that preceded the Urban Council. In the sphere of 
education Mr. Hancock’s name will ever find a conspicuous 
place. Under his guidance as clerk to the St. Austell School 
Board up to 1903, when it was superseded by the County 
Council, the elementary schools in the St. Austell district had 
a standard of efficiency that was recognised as the highest 
in the county. 

Professionally, Mr. Hancock was a surveyor, land agent, 
auctioneer, and architect. He was very familiar with the 
China Clay district and had surveyed and marked out more 
clay setts than any other man. Until their sale, several years 
ago, he was for many years manager of Thriscutt and Bale’s 
Caudletown China Clay Works. His chief hobby may be said 
to have been the study of the locality from the point of view of 
the antiquarian. He knew the St. Austell parish better than 
anyone else, having studied its history, topography, and 
geology. He leaves two sons (one holding a responsible 
position at the Admiralty and the other being an engineer 
in Canada) and a daughter. 

In spite of a continuous downpour of rain, there was a very 
large gathering at the funeral, China Clay interests being 
largely represented. 


Trade Unionism in Clay District 

Mr. Joe Harris, the Workers’ Union West of England or- 
ganiser, has made his reappearance in the China Clay district, 
with the object of reviving interest among the China Clay 
workers in the Workers’ Union. Since the days immediately 
following the war, when the Union was a big force, interest 
in it seems to have decreased. Referring to the days of the 
old clay association, Mr. Harris said it was broken up in 
consequence of disagreement between the producers, the 
object of the association being to secure higher prices and 
bigger profits. Because of that he said Americans had come 
over here and bought up clay works in order to compete on 
better terms with our own producers. He went on to suggest 
that if other countries did this sort of thing to a large extent 
and competed with the home producers, the clay proprietors 
would then come to the workers asking them either to accept 
lower wages or work longer hours. If the workers did not 
look out and stand together they would find themselves in a 
worse position than they were. He was always willing to 
come down and do what he could for the men, but it would be 
no good him using his strength to help them if the men would 
not do their part. They were suffering from lack of organi- 
sation. 

Referring to criticisms that were passed on the expense of 
the trade unions, he claimed that they were worked far more 
cheaply than the insurance companies and similar institutions, 
having regard to the benefits provided and the work done. 
He urged the clay workers to join up with the Workers’ Union, 
and warned them against having anything to do with the 
non-political Union that had recently been set up, stating 
that it had behind it the big industrial concerns. 

Mr. Clemens of Liskeard, district organiser of the Workers’ 
Union, also condemned the non-political union. He expressed 
the hope that Mr. Harris’s strength would stand the strain of 
conducting the campaign in the clay district to get back for 
the Union the almost 100 per cent. of the clay workers it had 
had before. In a criticism of the working of the local Unem- 
ployment Committee, Mr. Clemens complained that the workers’ 
representatives on the committee were not consulted as 
they should be. Though they were told they could attend 


any meeting of the committee, they were not given notice 
when the meetings were held. 
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clay ports. 


Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 


Charlestown Shipping—September, 1927 


Date. 
September I 
September 4 
September 5 
September 5 
September 6 
September 7 
September 8 
September 
September 
September 
September 
September 15 
September 
September 
September 2 
September 2 
September 2 
September 2 
September 2 
September 2 
September 2 
September 


Date. 
September 1 
September 3 
September 6 
September 8 
September 8 
September 9 
September 
September 
September 
September 
September 
September 
September 
September 
September 
September ; 
September 2 
September 2 
September 2 
September 29 
September 2 
September 3 
September 


Arrived 
Vessel. 
pate s.s. Jolly Norman ....... 
ee Eee | ibs lene aca ar ee eae 
ee oe a ar rene 
eeese ee Pes caida kd 6Oe 668 
ree Mary B. Mitchell..... 
ian tea S65; WORE .Gickosidwwiness 
sem ae | a ea 
oaks Gertrude May ....... 
couale SS: OVA PW «oss 66 
ahs sats M.V. Marie Schwinge ..... 
err: AP ee 
ne SiS; AUIORION i iscecaess 
Pain POE what So wkbo 
Rake Boulonnaise .......+. 
pate | Oe Ok |) a 
eeeece S. F. Pearce eoeecece 
Beis Emily Warbrick ..... 
eoehowens S:5; Sh BGVGRAR <2 6 :6i06oxx 
cake SiS: BOvRl FAR .6 655s eis 
nea TEEN os sia aceneiace arate 
ere RG BENE: sia aidan naayets 
Sic s.s. Jolly Norman ....... 
Sailings 
Vessel. 
mines SS Peas oi sada ees 
irae s.s. Jolly Norman .....+0. 
i<aae Ge Oe eS eee ee 
ste seteig Mount Blatry ....... 
nei BA. As ies camteninen's 
iterate Bi) AOE, okt sicadaseun 
pretence Mary B. Mitchell..... 
Se eer eee 
hiakew M.V. Convad Luhring ..... 
aoe Gertrude May ....... 
gitar SiS. ROVE Pvt. oscivcwses 
Bree M.V. Marie Schwinge ..... 
er: MAN. PHBE DOW 50 600s 608 
ices Helena Anna .....+6. 
ceaiee BOUlOMNGISE 6occcccs 
areecake Pe 
sone Emily Warbrick ..... 
iguana Be Bs PORE oi sis 00% 
ioe SG. Sl TRCAMN oa6knecs 
iswae 8:8, HOV PW ss sccceses 
cavalo be 
cana BS: ROO ssa eawes sve 
etieloncels pL ee reer ee 





From 
..Exmouth 
.. Dartmouth 
.. Falmouth 
. Plymouth 
..- Plymouth 
. rar 


. .Morlaix 
..Exmouth 
. . Bridport 

. .Cardiff 

.. Kotka 

. . Gweek 

.. Falmouth 
.. Falmouth 
.. Falmouth 


Destination. 


..Gravesend 
. .Greenhithe 
.. London 


.. Leith 


. Gothenburg 
.. London 
..Tayport — 

. .Helsingfors 
.. frangsund 
. .Sunderland 


. .Glasgow 

. -Rochester 
.. Erith 

.. Runcorn 

.. Aberdeen 

. Copenhagen 
.. Kirkcaldy 


Par Harbour Shipping—September, 1927 


Arrivals 
Date. Vessel. 
Senremecr 1, S:S:. MARVIN «. «asec Sinescewsesass 
September 3, S.v. Lady Daphne ........seseeee. 
September 3, S.vV. Rothersand ......ccccccceeees 
eRRIRer SSG. ONE 5s ais nin 5s a cae essen 
BONCOMaEr OB; MV ISRUBE 665.56 06: 5 seis enie eeiee's a0) 
BAPUOMIDEC TOPS S: LVENE 6.0 0si5.05:5005 nema yseaes 
September 14, S.S. Solway Firth ......0csececece 
DEPLORED 14, S.V. WELINZION 6.6.0.65 066 oi csee ceases 
September 15, S.S. Grosvenor .....ecesesesvcscecs 
September 15, 8:8. MOM... .cececccecesvesececes 
ODUSIIIEE 19, 8.7 GR GNO i655 esis ccsiodic awe Helene 
RCeRNNNIRD OS, 51s GMNEER. 6s 6. a 0 Hie 4144 ers asin a ewies 
SOIUSIO 25; BiB. ONIAIE i.e 66.5.5 406 oes Sas 
evemier 20, 6:6: DIGIBAREL 666 6 ov i ice adacienwees 
September 27, M:V. MEMS 2.055. cece cecseseees 
Bepbeier 37, M.VDUVISIONE 6.05060 sc sc cceeesescwen 
Sailings 
Date. Vessel. 
September 1, 5.8. Magriv .....ccccceccoseccees 
September 7, 5.8. ROOt# ....cccescccccsesecees 
September 8, S.v. Rothevsand ......scccsecseces 
September 9, S.v. Lady Daphne ......-cssseeees 
September 15, S.S. Grosvenor ......cecescvcsceees 
September 16, 6.8. Tee: osc cc ccc s es ecasssevvie 
September 16, S.s. Solway Firth .......cccscecees 
September 17, 8.v. Wellington ........ccecscceces 
September 23,.S.S. HOP’ ics acsescevesevevesen 


From 
Kingsbridge 
Plymouth 
Port Navis 
Penzance 


Refso 
Exmouth 
Penzance 
Poole 
Lake Venern 
Newport 
Torquay 
Newport 
Rochester 
Plymouth 
Exeter 


Destination. 
Gravesend 
Charlestown 
Weston Point 
Rochester 
Lancaster 
Amsterdam 


Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


ROMEE 24.9 :B5 ANCE (oils ese es encanta okee ae Terneuzen 
Wentember 27, 9.5. Paeld ...ccccrssescvevveese Fowey 
september 27, $.8. Margareét.......csccscscsesere Truro 
EPMOTIDEE 26, MVIRGNE <6 on is seccescse enced Greenhithe 
SCC POT SO MN AVCUUNE 65.050 s50 sete e ces cavens Plymouth 
September 20, M.V.DMUSIONS .o.5 05s ce eescecs en Boulogne 





Par Harbour Tide Table, November, 1927 


(Greenwich Mean Time Throughout.) 


Day of 

Day of Week. Month. Morning. Afternoon. Height. 
CUOMURY < «.5.6:0'4: I 8.50 9.13 10.3 
Wednesday 2 9.40 10.13 9.8 
TRUMGAY .< 666% 3 10.51 11.36 9.4 
ot”) 4 — eae 0.22 ects 9.9 
Saturday ...... 5 1.6 1.44 10.8 
re 6 2.18 * 2.49 11.11 
Monday ...<... 74 3.16 3-41 oaeer, ee 
i 8 4-4 4:47 Série EGA 
Wednesday .... 9 4.50 5.13 14.3 
Thursday ...... 10 5-37 6.1 14.4 
DOMES o.9:4.:0 06-460 II 6.24 6.46 14.2 
saturday ...... 12 a4 7.28 13.6 
WUMGRY o6 6.6 ces 13 7.49 8.11 12.7 
MONGBY 60:06:40 14 8.34 8.57 11.6 
(i 15 9.22 9.50 10.6 
Wednesday 16 10.21 10.57 9.9 
Thursday ...... 17 £1.37 — 9.5 
WOME 6 210400506 500 18 0.19 0.59 9.9 
Saturday ...... 19 1.36 2.8 10.4 
WUNGRY 2666555 20 2.36 3.1 11.0 
PRONGEY os ceca 21 3.23 3.43 17 
SUCHEEY 2.05 6s 22 4.2 4.20 11.0 
Wednesday .... 2: 4.38 4.56 12.4 
snureday ...... 24 5.13 5.30 12.5 
RMI 500, 208.4 8508 25 5.46 6.2 12.5 
Saturday ...... 26 : 6.19 6.35 12.4 
0 ae 7 ae 6.51 7.8 12.1 
Monday ....«.: Bt ass 25 7.43 11.8 
WHCGURY 6.03 6:50 ere 8.2 ere 8.21 II.2 
Wednesday = aerate S.a2) 9.6 10.9 


E. CLEMENS, Harbour Master. 





Record September Deliveries 

As we anticipated might be the case, the deliveries in all 
classes of products dealt with by the China Clay industry in 
September reached a record, when a total of 90,109 tons was 
despatched. This has again brought the total of this year 
above the total for the corresponding period last year, the 
total in favour of this year being over 2,000 tons. Taking 
the individual classes, the deliveries of China Clay for the nine 
months are still nearly 13,000 tons below the corresponding 
nine months of last year, but there has been an increase of 
13,000 tons in deliveries of China Stone, and a little over 
1,000 tons in the deliveries of Ball Clay. Following are the 
detailed figures :— 





Cuina CLay. CHINA STONE. Batu Cray. Tora. 
Tons. Tons. Tons. Tons. Tons. Tons. Tons. Tons. 
Port. 1927. 1926. 1927. 1926. 1927. 1926. 1927. 1926. 
Fowey..... 66,250 62,305 4,415 3,548 3,172 2,194 73,837 68,047 
Charlestown 6,259 4,827 . - = 6,259 4,827 
iy ere 2,830 4,547 94 — — 2,924 4,547 
Penzance .. 1,468 464 ~ - - 1,468 464 
Plymouth. . 1,010 645 29 _- 1,010 674 
Falmouth.. 530 _— — —_— 120 530 120 
Sy rail .... 4,081 4,571 - — _ 4,081 4,571 
September 52,425 77,359 4,509 3,577 3,172 2,314 g0,109 83,250 


8 months .. 370,110 588,325 39,745 26,786 15,662 15,127 625,517 630,235 





g months .. 652,538 665,684 30,363 18,834 17,441 715,626 713,488 





China Clay Imports for September 

A RETURN showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern 
Ireland from the several countries of consignment during the 
month of September, 1927, indicates that 11 tons, value £112, 
came from Germany; 100 tons, value £133, from Belgium ; 
and that China Clay to the value of £5 came from France. 
The total was 111 tons, value £250. 
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China Clay Exports for September 
A RETURN showing the exports of China Clay, including 
Cornish or China Stone, the produce or manufacture of the 
United Kingdom, from the United Kingdom to each country 
of destination as registered during the month ended Septem- 
ber 30, 1927, is as follows :— 
QUANTITY. VALUE. 


CouNTRY OF DESTINATION. Tons. f 
DUONR ccccsS besser seb arnes paaaenes ooh ene 342 341 
PO occas see nnsanssocees eee eeeee ese e 420 429 
SOR cc G on ok soe aes te ee 309 587 
eee reer ee te 3,846 7,139 
De: cock esse cases soeseeuseees kerr ew 1,306 1,600 
ee a eS ee eS ee re 942 2,570 
PTE ETS eT ee ee ee 4,504 9,137 
J SS eee py eer ee ers ey ee 3,930 7,021 
Mee ee rer er eee 3,802 6,086 
EN no geen nee RE eee gene ey 2,290 4,869 
a ee eT reer ee er 55 174 
EI Oe ere ey eee Tee ee ee 2,849 7,400 
ee LE ee eT eT ee ee 5 30 
DMO. Ckebisaes 6esanseee se ease e Rees 2 15 
PR: Diveekcck cere ko assebak ons euee eee 5 29 
eited States of Ameraca .. << .0+.<0050050% 22,965 46,335 
Bombay, via Other Ports ............:2+++ 649 2,404 
DMCC C552 SEG See eesbeh he Rae EES SR Rea Se 31 130 
ee etre re er ee 502 1,805 
RRR OUEROIIOIEG ok ics oss sccuw se st esene> I 14 
DUE C555 5h5s Seah sens boob SESS ESS 62 470 
NE ees eee ee eee 296 1,029 

Co) ee ere 49,179 100,340 





Progress in Cement Making 

The Present United States Position 
Many interesting mechanical and chemical developments have 
contributed to the progress of the cement industry since it began 
its rapid growth thirty years ago, states the Bureau of Mines, 
Department of Commerce. The first kilns were vertical, 
like lime kilns, and operations were intermittent. An attempt 
was made to improve operation by making it continuous, 
but as this change could at most only double the output, 
interest was soon directed toward the rotary kiln which was 
in use in England. This type of kiln was first introduced 
into the United States in 1889. Its use necessitated radical 
change in the form of fuel, for the vertical kiln had used coke 
or coal interbedded with the stone, but the rotary required 
a gaseous fuel, and this could be supplied only by blowing 
oil, gas, or pulverised coal in the kiln. This change of kilns 
and fuel, which became general within the next few years, 
marks the beginning of the rapid increase in output of Port- 
land cement through increased capacity of plants and lower 
cost of production. 

Other important developments in the industry were the 
introduction of steam shovels in quarrying, enlargement 
of crushing, grinding, conveying, and storage facilities, im- 
provements in power plants, introduction of electrical drives, 
use of mechanical packing and weighing devices, improvement 
and extension of wet process, finer grinding of raw materials 
and finished cement, dust collection, increased length and 
diameter of kilns, enlargement of lower end of kilns, utilisa- 
tion in power plant boilers of waste heat from rotary kilns, 
and the use of concrete for plant construction. With all this 
development has come more accurate chemical control of the 
product and a gradual improvement of its quality. 

Recent Developments 

A recent trend in the industry has been toward still further 
improvements in Portland cement and the development of 
special qualities, such as the early hardening of the high 
alumina cements which makes them desirable for road or 
bridge repair work or for work in cold weather, or where the 
forms can not long be used. Quick-setting cement has been 
developed for use in oil wells, and cement with good plasticity 
and water-retarding properties for use in stucco finish. To 
some extent the efforts to produce improved Portland cement 
have led experiments outside the limits of that type of cement 
officially defined as “‘ the product obtained by finely pulverising 
clinker produced by calcining to incipient fusion an intimate 
and properly proportioned mixture of argillaceous and cal- 
careous materials with no addition subsequent to calcination 
except water and calcined or uncalcined gypsum.” Certain 


of the departures are fused cements high in iron and alumina 
or in titanium. 

Detailed statistical information in regard to the operations 
of the cement industry are contained in Bureau of Mines 
publication ‘‘ Cement in 1924,”’ by E. F. Burchard and B. W. 
Bagley, copies of which may be obtained from the Super- 
intendent of Documents, Washington, D.C., at a price of 
5 cents. 





Death of Mr. W. G. Wales 


Mr. WILLIAM GARNEYS WALES, A.M. Inst.C.E., whose death 
has occurred at Sunning Hill, Little Forest Road, Bourne- 
mouth, formerly resided in Cornwall, and was associated with 
the China Clay industry. Ill-health, however, necessitated his 
removal to a drier climate. He went to Switzerland for a 
time, but later returned to Bournemouth. He was a son of 
ot the late Brigade-Surgeon Wales, of Torquay. 





China Clay in Northern Ontario 

In order to determine the value of the belt for commercial 
purposes, the Ontario Department of Mines will shortly carry 
out examinations and tests of the deposits of China Clay along 
the Metagami River. The operations will take the form of 
borings and drillings in the district, through which the Govern- 
ment hope to be able to make a fairly accurate estimate of 
the quantity and quality of the clay. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after tts creation, otherwise it shall be void against the 
hiquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last avatlable Annual Summary, 
$s also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

ASHFORD AND NACCOLT BRICK TILE AND POT- 
TERIES, LTD. (late ASHFORD AND DISTRICT BRICK 
AND TILECO.,LTD.). Registered September 14, £2,000 and 
£1,000 mortgages, to building society and J. Kingsford, Well- 
dene, Ashford (Kent), solicitor and others; charged on mes- 
suages at Naccolt, Wye. *£5,000. January 17, 1927. 

JACKSONS MILL-BOARD AND PAPER CO., LTD., 
London, E.C. Registered August 29, mortgage to bank; 
charged on properties at Wooburn, Bucks, etc. *£1,530 


debentures. August 3, 1927. 
SPICERS, LTD. (late SPICER BROTHERS, LTD.), 
London, E.C., paper makers. Registered September 1, 


£12,000 and any further advances, etc., not exceeding £200 
mortgage, to London Life Association, Ltd., 81, King William 
Street, E.C.; charged on certain properties in township of 
Marshalls, district of Johannesburg. *{165,952 1s. 8d. 
June 25, 1926. 


Satisfactions 

MEAKIN (J. AND G.), LTD., Hanley, earthenware manu- 
facturers. Satisfaction registered September 16, £4,200, part 
of amount registered May 3, 1909. 

YORK AND ACOMB BRICK WORKS, LTD. Satis- 
faction registered September 17, £6,000, registered January 
24, 1927. 

Deed of Arrangement 


SMITH, John, George Street Pottery, Tunstall, earthen- 
ware manufacturer. Filed September 24. Trustee: R. E. 
Clark, 17 Albion Street, Hanley, C.A. Secured creditors, 
£9,500; liabilities unsecured, £15,017; assets, less secured 
claims, £4,839. 

London Gazette, &c. 
Company Winding Up Voluntarily 
LANTERN CHINA CLAY CO., LTD. By special reso- 


lution, August 19, confirmed September 5. G. H. Morley 
appointed as liquidator. 
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China Clay Industry Rating System 

From a report presented by the Rating and Valuation 
Committee of the St. Austell Rural District Council to 
the last meeting of that body it will be seen that a serious 
difference of opinion exists between the rating authority 
and the China Clay industry as to what system of rating 
shall be put into operation under the new Rating and 
Valuation Act, which, so far as the St. Austell Rural 
District is concerned, it was recently decided shall not 
come into operation until April, 1929. In some other 
districts of Cornwall the commencing date of its operation 
has been fixed for April, 1928 


A New System Proposed 

For the first time the fact is disclosed to the public, 
through the remarks of the St. Austell Rural Rating Com- 
mittee’s chairman, that it is proposed to introduce an 
entirely new system of rating of the China Clay works of 
Cornwall, which new system it appears from a letter re- 
ceived by the Rural Council from the China Clay industry 
is not acceptable to them, as they prefer to continue the 
present system. This system has been in vogue ever since 
the industry became an important one in Cornwall, now 
some 80 years ago, and successive rating authorities have 
continued rating the China Clay works on the present 
basis, because they have considered it one which, taken 
on the whole, was equitable to all parties—to the China 
Clay industry as an industry, and to the rating authority 
as representative of the general body of ratepayers. 


The Present System 

To understand the system it is necessary to explain 
briefly the method by which the China Clay industry is 
carried on by the China Clay producers. In very few 
cases are the actual producers of China Clay the owners 
of the China Clay deposits which they develop, working 
them on leases from the China Clay owners on certain 
terms. These terms generally take the form of a lease 
for a number of years, ranging from 21 years upwards. 
Under the terms of the lease the lessee has to pay a mini- 
mum annual rent which ranges from {£50 to £500 per 
annum for individual works, according to the stage of 
development they have reached and the quality of clay 
produced. Coincident with the amount fixed in the 
leases for the minimum rent, dues or royalties of so much 
per ton are also given, with the proviso that where the 
dues payable on tonnages marketed exceed the minimum 
rent, such minimum rent merges in the amount payable 
as dues. That is to say, where works do not pay in dues 
more than the amount of the minimum rent, they pay 
the minimum rent, but where the amount of dues exceeds 
the amount of the minimum rent, they pay the dues. 


Method of Assessment 

As regards the method of assessing the China Clay works 
for rates, the custom has always been to rate them on the 
minimum rent or the dues payable in any one year, which- 
ever amount is the higher. Though in some cases this 
system has inevitably produced anomalies—especially 
in the cases of certain works where the minimum rents 
are high and the quantity of clay marketed has been low— 


the system generally has worked well and has been accept- 
able to the general body of clay producers, as well as to the 
rating authorities. The system has in it the elements of 
simplicity and a protection against evasion, the minimum 
rents and the dues paid to the landowners being always 
ascertainable. There has never been any question in the 
past that this method of rating, which has been applicable 
to the China Clay industry, has not operated smoothly 
and without any serious objection on the part of rating 
authorities. It has come as a surprise therefore to the 
industry, and has become a serious bone of contention 
between it and the rating authority, that any proposal to 
revolutionise this old system should now be put forward 
by the latter. 


Conciliation Urged 

It is well known that for some time the rating authority 
has endeavoured to get the China Clay industry to join 
it in a round table conference to discuss this important 
matter of rating. Up to the present the China Clay 
industry has declined to enter into a conference which 
proposes any change in the present system, but the industry 
has expressed willingness to confer with the rating 
authority to consider the present system in the light of 
the new Rating and Valuation Act. It is this refusal of 
the China Clay industry to meet the rating authority uncon- 
ditionally that gave rise to the comments at the last meeting 
of the Rural Council. The feeling is growing in the district 
that the St. Austell Rural Council would be well advised 
to meet the industry in conference on the terms of their 
letter, namely, to consider the applicability of the present 
system to future rating with a view to avoiding a deadlock. 

Now that the China Clay industry is entering upon what 
it is hoped will develop into an era of greater prosperity, 
it would be unfortunate if the adoption of a new system 
of rating were to embarrass its development, asit is feared 
it would do if persisted in. As the staple industry of a 
large part of Cornwall and a big area in Devon, and as one 
of the largest rate producers, it is entitled to every con- 
sideration at the hands of the rating authorities. It is 
to be hoped that with the ventilation of the subject at 
this stage, it may be possible for the Rural Council to adopt 
a course that will enable the industry to lay before it 
their reasons for preferring the continuance of the present 
method of rating rather than the adoption of an entirely 
new system, which is likely to be detrimental to the best 
interests of all concerned. 


The Board of Trade Returns 


The Board of Trade returns for October indicate that clay 
exports were as follows: China Clay, including Cornish or 
China Stone, 58,015 tons, valued at £115,328, compared 
with 41,569 tons (£90,511) and 64,680 tons (£136,614) in 
October, 1926 and 1925 respectively ; for the ten months 
ended October 31, the exports were 539,369 tons (£1,125,592), 
compared with 554,330 tons (£1,152,367) and 346,507 
(£1,134,971) in the same periods in 1926 and 1925 respec- 
tively. Total exports of all kinds of clay (China Clay, 
fireclay, etc.) in October were valued at £153,148, and for 
the ten months ended October 31, £1,549,281, as compared 
with £138,889 and {1,638,847 for the same periods in 19206. 
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The Properties of Solid Colloids 
A Paper by a French Chemist 


As more and more attention is being paid to the science of colloids in its application to industry, and as the subject is being studied 


41 


} 


Apropos of M. Duclaux’s observations in his paper, it is inter- 
esting to recall the remarks of the late Mr. Frank Weston in 
a former issue of this journal regarding the relation of colloid 
chemistry to China Clay. He described colloidal clay as 
clay in such a fine state of division that when mixed with 
water under certain conditions it forms a colloidal solution ; 
that is. the clay remains in colloidal suspension and does not 
settle out: moreover, on filtration through filter-paper, it 
passes through unchanged. Mr. Weston had great faith in 
the future possibilities of the production of colloidal clay 
trom China Clay for highly specialised uses for which China 
Clay, in its less refined state, is unsuitable. 


Optical Properties 

M. Duclaux says that it has been known for over a century 
that many substances which are classified as amorphous, that 
is, aS possessing no crystalline faces, have optical properties 
very similar to those of crystals, and, more particularly, that 
they exhibit double refraction. This can very easily be 
observed by placing these substances beween two inclined 
mirrors, one acting as a polariser and the other as analyser. 
This was the method used by Malus in 1810 for observing 
the bi-refraction of a very large number of natural substances, 
including the fibrous and transparent portions of leaves and 
flowers, the thin pellicle covering sapwood, silk, wool, white 
hair, scales, horn, ivory, feathers, skins of quadrupeds, and 
fish, shells, and whalebone. It is thus seen that the bi-refraction 
of organised substances (or, to use a more modern designation, 
of solid colloids) is quite general, and that the idea of attribut- 
ing a micro-crystalline structure to these amorphous sub- 
stances (as was done by Malus) is by no means new. 

The list given by Malus is long, and we need not add to it, 
unless it be that of substances possessing exceptional interest. 
Among these may be mentioned starch, which was studied 
particularly by Biot (Annales de Chemie et de Physique, 
3rd Series, 1844, p. 100). When a grain of starch (preferably 
potato starch, as the phenomena are clearer owing to the size 
of the grain and smoothness of its surface) is observed between 
crossed Nicol] prisms, there is seen a black cross, with curved 
arms, the intersection of which is at the hilum of the grain. 
The absolute value of the bi-refraction is practically the 
same in all portions of the grain. showing that all portions are 
composed of the same substances; but the direction of the 
bi-refraction varies at different points, and the appearance 
shows at once how the orientation varies; if the starch grain 
is considered as being formed of concentric homothetic lavers, 
the orientation remains constant along any given radius, 
and its value is in a constant ratio to the direction of the plane 
tangent to the grain at the intersection of the radius with the 
surface of the grain. 

As a starch grain is effectively built up in concentric layers, 
we must conclude that, as they are being deposited, the 
particles are polarised by the action of the molecules that 
are already in position; and consequently the analogy be- 
tween a starch grain and a crystal does not reside merely in 
its bi-refraction, but also in its method of formation. 

Colloids and their Constitution 

The problem we are trying to solve is that of the atomic 
structure of colloidal substance in the solid state. At the 
present time, we know how to determine the geometrical 
position of atoms in crystals, and we can give numerical values 
to their co-ordinates; but we are far from having reached 
such an advanced stage in the case of colloids. 

Colloidal solutions are known to be of micellar nature; 
that is, they are formed of extremely fine particles, or micellas, 
suspended in a liquid. These particles, or micellas, are in 
all respects analogous to the molecules existing in ordinary 
solutions, but are much larger. Like ordinary molecules, 
they may or may not be ionised ; knowledge of their chemical 
composition and of the number and nature of their ions is 


the subject by industrial chemists is of more than passing interest to the China Clay industry. 
ybservations of a French chemist, M. Jacques Duclaux, should prove 


in its applicability to China Clay and the use of the latter in specialised articles of consumption, any new light thrown on 


That being the case, the following 
interesting to all interested in the chemistry of China Clay. 


sutficient to furnish an explanation of most of their chemical 
and physical properties, or, more exactly, enables us to under- 
stand these properties by comparing them with similar 
properties of ordinary solutions. There still remain, however, 
a large number of obscure points that could be cleared up 
by a knowledge of the atomic structure of the micella. For 
example, ordinary solutions are known to acquire their final 
and ultimate properties as soon as they are formed; while 
colloidal solutions, on the contrary, frequently are in a sort 
of metastable condition, which reveals itself by a slow and 
irreversible modification in properties. There seems to take 
place a rearrangement of the atoms in the micella, that is, a 
modification of the structure that we are trying to define. 


The Solvation Theory 

Similarly, the relationship between the micella and the 
solvent are as yet unknown. The solvation theory attributes 
a very great importance to the combination between the 
micella and the solvent ; but we are forced to take for granted 
this combination, the existence of which has not been proved, 
and the possibility of which depends on the structure of 
the micella. Some investigators regard it as a sponge, which 
swells by absorption of the solvent; others, as a massive 
crystal; and so far, except in a few isolated cases, there is no 
decisive experimental proof in favour of one belief rather than 
the other. 

The exact nature of the stability of colloids and of the nature 
of coagulation also gives rise to contradictory interpretations, 
which are supported in each case by arguments that are not 
decisive. It is evident, therefore, that investigations that 
would permit of defining the atomic structure of the micella 
are of considerable importance from the point of view of 
colloid chemistry. 


Colloids in the Solid State 

But when we come to consider colloids in the solid state 
instead of in solution, these investigations are of much greater 
importance. Comparison with crystalline solids merely 
brings out inexplicable differences. Everything relating to 
the state of solid colloids and to their formation from micella 
solutions, is obscure, and we have no answers to offer to the 
innumerable questions that are continually brought up. 

So far, chemical methods, that is, analysis in its various 
forms, has furnished no explanation ; but this is due, not to 
any theoretical weakness of the method, but rather to the 
very great experimental difficulties involved, as can be readily 
seen from the following examples. 

Starch and cellulose have the same elementary composition, 
C,H, Os, but their properties-are very different. Chemical 
methods have shown that they are both derived from glucose 
by condensation, with elimination of water ; but one of them 
is derived through maltose, and the other through cellobiose. 
We can understand that their properties should be different, 
without being in a position to explain why. If we could isolate 
and identify the higher condensation products (for there are 
many intermediate products between maltose and starch), 
we could understand much better the nature of these differ- 
ences, but such investigations are long and difficult. 

Let us now consider two nitrocelluloses having the same 
nitrogen content, one of which gives a very good celluloid, and 
the other a brittle celluloid. Chemical analysis does not show 
any essential difference between the two, and it might be 
thought that there are no chemical differences ; but it is much 
more probable that some difference exists, but that it is within 
the range of some experimental error. Here, again, we find 
the chemical methods hampered by experimental difficulties ; 
and to those who are familiar with the difficulty of increasing 
the accuracy of chemical determinations to an additional 


decimal place, these difficulties are very discouraging. 


(To be concluded) 
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A Working Model of a China Clay Works 











Mr. R,. WENTWORTH VARCOE, director of Varcoes China Clays, 
Ltd., of Stoke-on-Trent and St. Austell, has exhibited before 
the Ceramic Society a working model of a China Clay works, 
a photograph of which is shown above. In his explanatory 
note on the model, Mr. Varcoe states that ‘‘ China Clay is 
found in Cornwall mixed with quartz and other impurities, 
the yield of Clay being about 10 to 15 per cent., on the average. 
Usually the Clay is found in what might be described as a 
hole in the earth resembling a basin, which might be hundreds 
of yards across and as many as 250 ft. deep. The process of 
separation of the Clay from the quartz depends upon the fact 
that the Clay can remain in suspension in slowly moving 
water. The method of separating the Clay from the quartz 
is by means of a jet of water played upon the Clay material, 
the resulting stream carrying the Clay to the sandpits, where 
the smaller particles of sand carried along by the stream are 








Mr. R. W. VARCOE’S MODEL. 


deposited, the sand being removed from these pits by an 
automatic tip wagon and deposited on the dump. The 
China Clay stream then runs along to the sump and is pumped 
to the surface passing to the micas—-a series of parallel] troughs 
where the finer sand and mica and the coarser Clay are deposit- 
ed. The purified clay stream then passes to the settling pits, 
where the stream, being introduced near the bottom, rises 
very slowl¥ to the surface, the Clay falling into suspension ; 
from these pits pure water runs off at the top, and Clay of about 
the consistency of cream escapes at the bottom. The Clay 
then runs to the tanks, where it is collected and further 
thickened to the consistency of butter. From the tanks it 
is taken in small barrows or trucks to the ‘ dry,’ and spread 
to a depth of about eight inches. The excess moisture is here 
driven off by heat. From the ‘dry’ the Clay is then re- 
moved to the linhay, the moisture content being about 12 per 





China Clay Exports for October 
A RETURN showing the exports of China Clay, including Cornish 
or China Stone, the produce of the United Kingdom, from 
the United Kingdom to each country of destination as regis- 
tered during the month ended October 31, 1927. 


QUANTITY. VALUE. 
CouNTRY OF DESTINATION. Tons. f 

RNR trict hea et aa cts arnt Wie we Ae aaa aisle 4,620 8,102 
REIN aloe Sila ob oe wisi sie elena widieienciasi aes 1,605 3.732 
a en or en eerie ra 820 1,305 
Denmark (including Farée Islands) ........ 222 450 
MRI SQ ciaii Wana alvis Pa/aie Wis 4)a0e'e'a alos ate wr 1,677 3,006 
ee PRE Arr are eee fe eee ree ee 4,184 9,529 
A Eee ern ee ere ee ae eae 5,932 9,192 
IR aah sate thc a aca eat hee ae T« Oa EE 3,994 6,469 
SIE iia 4's aie aes le ee SRS wo wise we Salas 101 291 
EE rrr re or Cee 1,834 3,591 
(0 USES Ore ae er rar ia eee eer ane ene 895 2,681 
NONE Slo arse Sea 90.4 5 wie 6 Grsteamianinrs Se satis II 51 
SE ge eer ee ee TO Ee oe 2 II 
EE fet aaaadwaawabas eee we’ viene tae 5 26 
maoed States Of AMOPCH 6.66 esses ceeess 25,846 51,273 
on Cee er eee eT ree ore 137 703 
in, WORE E CLO ree haw eianras 10 45 
OT UO er ee errr So ware Cun aa 2 15 
PORTING TOOMUGUG 6... 6:6:0:4)6.40 4:00 6 oe 08-916 750 2,500 
Oe eee I I 
OS err rr ee I 4 
SS Ee oo ee eee +» 1,895 5,404 
a TET CCRT ET Te ee 20 161 


cent. Here the finished article awaits shipment.”’ 

Bengal, Assam, Bihar and Orissa ......... 305 088 

Fee ee er ae Pe ee eee 99 629 

New Zealand...... Bie oc nears ene Wek eee'e 1 II 

a ree cate Saar iea erate ene aatiie 770 2,052 

Newfoundland and Coast of Labrador ..... 2,276 3,016 
MINE. Grd 16-54: d os ee 58,015 115,325 





October Deliveries 
OcTOBERk deliveries did not quite come up to the total deliveries 
made in September, being nearly 5,000 tons below, but China 
Clay deliveries were within 900 tons of September’s total of 
82,428 tons. Buyers are expediting the execution of orders 
to accumulate stocks against the new year. The deliveries 
of all classes of products are, on the ten months, now 24,000 
tons above the corresponding period last year, and the deliveries 
of China Clay alone are above for the first time this year. 
Details : 


Cuina Cray. CHINA STONE Bat Cray. TOTAL. 
Tons. Tons. Tons rons. 

Port. 1927. 1926. 1927 1926. 1927. 1926. 1927 1926. 
ere 65,541 $7,526 2,475 3,025 1,019 70 69,035 50,621 
Charlestown.... 4,384 2,940 4,384 2,940 
PD ac2¥aevens 4,932 4,436 330 42 5,262 4,478 
Penzance ...... 1,023 1,023 
Plymouth...... 715 1,013 715 1,013 
“See eeer en 385 355 
Falmouth ..... 130 130 
epee 4,533 4,309 4,533 4,309 

October .... 81,513 60,354 2,805 3,067 1,019 70 «685,337 63,491 
9 months ...... 652,538 665,684 44,254 30,363 18,834 17,441 715,626 713,488 


10 months ..... 734,051 726,038 47,059 33,430 19,853 17,511 800,963 776,979 
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China Clay Notes and News 


Shipping Agents’ New Office 

The Fredk. Hobbs Chartering Co., Ltd., of Poole and Fowey, 
write stating that it may be of interest to readers of THE 
Cuina CLay TRADE REvIEw to know that they have opened 
an additional office at Bristowes Chambers, Poole, with 
telegraphic address ‘‘ Chartering-Poole,’’ and telephone no. 
300. They of course still retain their office at Fowey. This 
office will be under the personal control of Mr. F. A. Hobbs. 


Mr. Henry Van den Bergh 


Mr. Henry Van den Bergh, chairman of the New Consoli- 
dated Mines of Cornwall, Ltd., and a director of the British 
Widows Assurance Co., Ltd., has decided to resign his position 
on the board of Van den Berghs, Ltd., margarine manufacturers, 
which has recently combined with Anton Jurgens. His resig- 
nation will take effect as from December 31, 1927, but he has 
agreed to continue to act after that date as honorary adviser 
to the board. Mr. Van den Bergh has been connected with 
Van den Berghs, Ltd., since his early youth. 


China Clay Imports for October 

A return showing the registered imports of China Clay 
(including China Stone) into Great Britain and Northern Ire- 
land from the several countties of consignment during the 
month of October, 1627: 


COUNTRIES WHENCE CONSIGNED. QUANTITY. VALUE. 
Tons. f 
SO. Cctéence bases ss ceased asaneeee's & I 12 
France. Add to amend September, 1927 .... 2 
[it ONL cL vaso cikeeasaeeseee es ake eae 40 730 
PE Ghcnke nose eae se Pee 49 742 


American Clayworkers to Visit England 

Arrangements are being made for a visit of the American 
Ceramic Society (which includes all makers of clat goods) to 
Great Britain from May 19 to July 5, 1928. Mr. Ross C. 
Purdy, the secretary of the American Ceramic Society, has 
been paying a visit to Europe to make preliminary arrange- 
ments. The party will start from Montreal, and will first 
visit Scotland. From thence they will travel to Stoke-on- 
Trent, arriving in London the first week in June. They will 
then proceed to Delft, Amsterdam, Berlin, and other German 
towns ; they will take a short rest at Lucerne before making 
their way to Paris. 


China Clay and the New Rating System 


At the last meeting of the St. Austell Rural Council, Mr. 
E. B. Vian submitted the Rating and Valuation Committee’s 
report, which contained references to the valuation of the 
China Clay industry. The:report stated that despite the efforts 
of Mr. A. S. Coldham (the clerk), the representatives of the 
China Clay industry had declined unconditionally to join in a 
round table talk. The industry would meet them only on the 
understanding that the present method of rating the clay 
works would be adopted, which would, of course, not be the 
method of rating in the future. Mr. Vian commented that it 
was 2 great pity that the industry declined to meet them to 
discuss a new system. 


Receiver Appointed for Clay Co. 

Mr. T. A. V. Wood, of St. Austell, was appointed receiver- 
manager of the West Hensbarrow China Clay Co., of St. 
Austell, by Mr. Justice Astbury in the Chancery Court on 
Tuesday, November 1. On behalf of Mr. C. C. S. Barry, for 
himself and other mortgage debenture holders, Mr. Lavington 
moved for the appointment of Mr. T. A. V. Wood, of St. 
Austell. The defendant company had not appeared. The 
China Clay industry, counsel said, had not been in a very 
flourishing state forsome time. The plaintiff held £500 deben- 
tures. The debentures had crystallised. His Lordship ob- 
served that service of the notice had been at the defendants’ 
registered office, one service by post and the other by leaving 
at the office. He could not understand what the plaintiff had 
been doing for five years. Mr. Lavington said he did not 


know. It was not very satisfactory. No interest had been 
paid for five years, and nobody had done anything. 

The judge made the appointment on security in 21 days on 
the plaintiff's undertaking, and said that Mr. Wood would 
continue to act as manager for three months. 


St. Austell’s £50,000 By-Pass Road 


Mr. F. W. Mutton, chairman of the Urban Council, re- 
sponding to the toast of his health at a luncheon given by 
him in honour of the opening of the St. Austell new by-pass 
road (costing £50,000) by Sir Hy. Maybury, Director-General 
of Roads, said he looked upon the consummation of that 
scheme as one step nearer to the salvation of St. Austell. He 
alluded to the daring of the Urban Council in undertaking the 
scheme when, as it then was, with an acreage of only 106 and a 
rateable value of only £15,000, it agreed to put down £10,500 
towards the making of the by-pass road. Bearing that in 
mind, some might think that it was a difficult thing to justify. 
But it was not difficult to justify having regard to their 
industrial life and the fact that nature had placed them in the 
centre of unlimited deposits of the finest qualities of China 
Clay in the world. He referred to the benefit to the China 
Clay and other industries of increased facilities for cheaper 
transport, and thought that the council could in one way and 
another assist in fostering the development of the China Clay 
industry, whereby a great quantity of that mineral could 
be disposed of. At present the output was approaching 
a million tons per annum. There was no reason why that 
should not be greatly increased. Their aim should be to reduce 
costs in order to cheapen it and make that increased output 
possible. It was the duty of authorities like that of St. 
Austell to assist in that direction, and by providing increased 
facilities for better transport they would cheapen transport 
costs, which were a big item in the marketing of China Clay. 

He alluded to the possibilities of providing one-way traffic 
through the town, and to the desire of the Council to co-operate 
with the business men of the district in increasing the wealth 
of all concerned and wiping out unemployment. 


China Clay Owners’ Secretary 

His appearance in the courts represents only a small part of 
his activities in the legal profession, writes a correspondent 
with reference to Mr. Walter Graham, of St. Austell, for he 
has gained a high reputation as a commercial lawyer, and in 
that capacity has piloted many China Clay and other com- 
mercial firms through the intricacies of company law. He 
has a direct official interest in the China Clay industry, for he 
is the secretary of the China Clay Owners’ Federation, an 
organisation formed in 1919 to safeguard and watch the 
interests of China Clay owners as distinct from the interests of 
the China Clay producers. 

The prosperity of China Clay landowners is inseparable 
from the prosperity of the China Clay producers; the latter 
have had little to complain of from the Owners’ organisation, 
which, under the guidance of its capable and conciliatory 
secretary, has seldom acted in an arbitrary manner. At one 
time there was a little anxiety amongst the China Clay pro- 
ducers lest the owners should place obstacles in the way of 
their complete realisation of their opportunities from a 
financial point of view, but that anxiety no longer exists to 
any appreciable extent, thanks to the accommodating attitude 
which has been adopted towards the lessees. 

Another direction in which Mr. Graham has exercised a 
progressive policy in connection with the development of the 
China Clay industry has been in fostering the possibilities of 
Par Harbour for the shipment of China Clay. The late 
Squire C. E. Treffry and, since his death, Colonel Edward 
Trefiry, have had in Mr. Graham a representative who, while 
ever watchful of their interests, has been quick to see that the 
provision of facilities for the quick and economical transport 
of China Clay would react favourably upon the fortunes of 
the estate. The scheme for the opening up of sites for China 


Clay dries at Par, to which liquid clay is piped from the 
works several miles distant, thus effecting a considerable 
saving in transport charges on clay and coal, was one which 
Mr. Graham was responsible for recommending for adoption 
by the estate, with very beneficial results to all parties. 
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Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the principal British 
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day ports. Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 
. e . = 
Fowey Shipping—September, 1927 Fowey Shipping—October, 1927 
Arrived. Name. Sailed. Destination. Arrived. Name. Sailed. Destination. 
September 1,8.s. Loch Leven ...... September 6, Glasson Dock October 1, s.s. Scotsman........+.- 95 Erith 
September 1, s.s. Briey Rose ....... September 3, Runcorn October 1, S.S. Horn ......eeeeees October 8, Pasages 
September 1, s.s. Mondara ........ September 6, Preston October 3, M.V. Regina............ October 5, Plymouth 
September 1, S:S: OPA: «6.6.6 6600.0: September 7, Antwerp October 3, SiS. Merseys..ccciceses October 7, Ridham 
September 1,s.s. Rossmore ........ September 7, Bo’ness October 3, S:S. Tammy «...cccccses October 7, Bristol 
September 1, M.v.M.E. Johnson ...September 11, Weston Point October 3, M.v.Lyhner.........06. October 5, Plymouth 
September 1,5.s. Mersey .......... September 5, Ridham October 3, S.v. Malvoisin......... October 12, Gravelines 
September 3, 8.s. Exeter City ...... September 12, Portland, Me. October 3, S.S. Kenrizx........0-- October 8, Antwerp 
September 3, M.v.Oceaan .......... September 9, Oscarsham October 4, S.S. Primrose ......... October 8, Preston 
September 3, 5.8. Farfield.......... September 9, Grimsby October 4, s.s. Austin Gough ..... October 8, Rouen 
September 4; 5.5. T6068 .os.cssesees September 10, Par October 4, s.s. Guelder Rose....... October 11, Runcorn 
September 4,5S.S. Ciscay .......+0. September 9, Genoa October 4, S.s. Dorrien Rose....... October 10, Runcorn 
September 4,5S.S. Beryl ......0.20: September 9, Rouen October 4, M.V. Dietrich Hasseldieck.October 8, Sodertelje 
September 5, s.s. Deneside ........ September 8, Dunkirk Octeper 4, SS: Grete 6.65 ssck sees October 8, Gothenburg 
September 5, s.s. Thurston......... September 15, Philadelphia October 4, S.S. Golfer........+000- October 10, Grimsby 
September 5, 5.s. Halton .......... September 10, Antwerp October 4, .S:S: Hayle...... erga ee October 11, Weston Point 
September 6, s.s. Hayle ........... September 10, Runcorn Octeber 6, sis. Brier Rose... 060 October 11, Hull 
September 6, s.s. Moss Rose ....... September 12, Fleetwood October 6, S:S. Crafter. 2.04 6dcecas October 11, Harburg 
September 6,s.s. Moygannon ..... September 10, Weston Point October 6, sis. Bish Rose occ ese: October 11, Rouen 
September 6,s.v.Trevellas ........ September 27, Runcorn COctoner” 9, MV. LURNOR 6 ic kisc0e nes October 8, Plymouth 
September 7, s.v.Dannebrog ....... September 17, Aarhuus October 8, M.v. The Sirdar ........ October 12, Plymouth 
September 7,8.v.Lady Jean ....... September 17, Newhithe October 9, S:s. FlottdeR ....0.s.005 October 13, Botwood 
September 7, s.v.Ladv Rosebery ...September 17, Alesford October 9, S:V. Flora ...0.eceeees October 16, Gothenburg 
September 7,S.v.Fuglen .........- September 17, Fredrikshald October 10, M.v. Reginad.........0: October 12, Plymouth 
September 9, s.s. Gueldey Rose ....September 14, Preston October 11, s.s. Chariwood ........ October 14, Antwerp 
september 9, 5.8. Pansy ...0060%0% September 13, Weston Point October 11, 8.8. Ambleside... scs0 October 14, Rouen 
September 9,s.s. Hampshire Coast .September 13, Liverpool October 11, s.s. River Fisher ....... October 12, Plymouth 
September 9, M.s.Munkfors ....... September 13, Gothenburg October 11, s.s. Sturdee Rose ...... October 14, Brussels 
September 10, s.s. Gouwestroom ..... September 16, Amsterdam October 12, s.s. Falconer .....+.+4 October 15, Bremen 
September 11, s.s. Border Firth ..... September 15, Hamburg October 12, s.s. Kyle Firth ........ October 15, Antwerp 
september 12, 8.S. Hutiva 1.0.00 .00 September 17, Gefle October 13, MV. LYRNE. 005 e veces October 13, Plymouth 
September 12, M.S. Dickie .......+.+ September 16, Gothenburg October 13, s.s. Suffolk Coast ...... October 15, Liverpool 
September 12, s.s. Blush Rose ...... September 16, Preston October 13, M.v. William Ashburner .October 18, Gravelines 
September 12, s.s. Horsham......... September 17, Terneuzen October 14, S.S. Mersey......eesee- October 15, Ridham 
September 13, 5:8. Sprott .. 6.0005 September 16, Skien October 15, s.s. Haig Rose ........ October 18, Preston 
September 14, 5.8. 4spem ....eseee. September 19, Liverpool October 15, s.s. Sweden Maru ..... October 22, Portland, Me. 
September 14, s.s. Ferndene ........ September 19, Hamburg October 15, s.s. Moss Nose ...05 ss. October 19, Runcorn 
September 14, s.s. Mersey ........+- September 16, Ridham October 15, M.v. Lydia Cardell...... October 24, Rouen 
September 14, s.s. Austin Gough..... September 19, Antwerp October 15, s.s. Ravenspoint ....... October 19, Genoa 
September 15, M.v.Reginda .......0++ September 16, Plymouth Oetoper 17, SV. AIF ccc csecsocees October 26, Newcastle 
September 15,M.v.Mayblossom ..... September 16, Polperro October 17, s.s. Rossmoré......2.0% October 19, Bo’ness 4 
September 15, s.v. Jane Banks ...... * Newcastle October 18, M:V. LYANET. 206.0 cscs October 19, Plymouth 
September 17, s.s. Vancouver Maru .September 27, Portland, Me. October 18, s.s. Rayford 2.0.60. October 20, Methil 
September 17, M.v.Hope ......+-++> September 20, Torquay October 18, s.s. Pansy .......-00%- October 20, Ridham 
September 17, s.s. F. W. Fischer ....September 23, Kotka October 18, s.s. Primrose ......... October 21, Runcorn 
September 17, s.s. Magrix ........- September 20, Antwerp October 19, s.s. Gronant Rose ..... October 22, Runcorn 
September 17, s.s. Harptree Coomb...September 22, Antwerp October 10, m.v.A.H.Both......... October 22, Trangsund 
September 18, s.s. Joffre Rose ...... September 21, Grangemouth October 19, s.s. Brier Rose ........ October 20, Fleetwood 
September 18, s.s. Primrose........+ September 20, Weston Point Oetouer 10. WV. SGD o.o.66 cc cei October 19, Par 
September 18, s.s. Taycraig ........ September 22, Preston October 19, s.v. Mary Miller....... ” is 
September 18, s.s. Solway Firth ..... September 17, Rouen October 19, S.v. Htlda..... 2.66000: October 29, London 
September 18, s.s. Knowl Grove ..... September 17, Gravesend October 19, s.s. Baron Nairn....... October 27, Philadelphia 
September 19, s.s. Brier Rose ....... September 21, Manchester October 19, s.s. Brookside ......... October 22, Aviles 
September 20, s.s. Glencregagh ...... September 2., Gravesend October 20, 8:8. CavhaM 2.06 00600% October 25, Antwerp 
September 21, s.s. Clan Macvicar ...September 23, Bombay via October 20, s.s. Barbara......+++se. October 26, Kotka 
Newport October 20, s.s. Gower Coast ...... October 22, Liverpool 
September 22, M.v.Romanie ........ September 24, Gijon October 20, M.v. Neptunus ......+.- October 29, Karlskrona 
September 22, s.s. Hayle ......s000+ September 26, Runcorn October 20, sis. Wid Rose... ...026. October 25, Brussels 
September 22, s.s. Rossmore ......+. September 24, Bo’ness October 21, s.s. Rosafred ...... ....October 26, Harburg 
September 22, s.s. Eskbridge ....... September 29, Philadelphia October 21, s.v. Waterwitch ........ ’ Runcorn 
September 23, s.s. Glenaster........ .September 30, Portland, Me. Colaba? St, GV. BOG. ccc sicwe seens October 22, Penryn 
September 23, S.S. Horn ......eee0- September 24, Newport October 21, s.s. Pamela ......00- October 27, i 
September 25, s.s. Blush Rose ...... September 27, Runcorn October 22, s.s. Emigheden ........ October 27, Skien 
September 26, s.s. Calcaria..... .+..September 28, Avonmouth October 23, s.s. Blush Rose ....... October 26, Preston 
September 27, s.s. Farfield.......... October 1, Preston October 24, M.v. Waldemar Turnoe ..October 28, Norrkoping 
September 27, 5.s. Horn ......+s0+- September 29, Cardiff October 24, M.V. Lyhner......cceees October 26, Plymouth 
September 27, s.s. Afon Dulais ..... September 30, Brussels October 24, M.v. Amazon.......++.- October 26, Torquay 
September 27, s.s. Brookside ....... October 3, Antwerp October 25, s.s. Jellicoe Rose....... October 26, Brussels 
September 28, s.s. Thames Maru .... * Portland, Me. October 25, 8.8. Falken: ....<.a00es _ ¢ 
September 28, s.s. Gouwestroom ..... * Amsterdam October 26, s.s. Gouwestroom....... October 29, Amsterdam 
September 28, s.s. Johann Ahren ... * Kotka October 27, 8:8. Mers6yiciccaccces.s October 28, Ridham 
September: 28, S.S. Jarvizx .......00¢ October 1, Leith October 27, s.s. Joffre Rose ....... October 29, Barrow 
September 29, s.s. Heinz Ferdinand * Raumo October 28, s.s. Guelder Rose ...... * Antwerp 
September 29, s.s. Moss Rose ....... * Weston Point October 28, s.s. Essonmtte.....cccces October 31, Antwerp 
September 209, s.s. Halton ........+. * Liverpool October 28, s:s. Brier Rose ........ * Penzance 
September 29, s.s. Rayford ........ . * Methil October 28, 9.6; Hort... ..csccceees ° Aviles 
September 30, s.s. Chicago City ..... * New York October 29, s.s. Solway Firth..... .October 31, Rouen 
September 30, s.s. Stanwell ......... October 3, Antwerp October 29, s.s. Hayle....... eesees s Preston 
September 30, s.s. Fstella .......... * October 29, s.s. Tatho Maru....... . Portland, Me. 
* Signifies ‘‘ In Port.” October 30, Sis: Pasay 5... <si0060- October 31, Leith 
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Charlestown Shipping—October, 1927 


Date. 
October 
Octobe 
ictove}» 
ctober 
ctober 


ictobe 
ctober 


ictobper 
C ri 


ctobe 


October 1 


October 


October 2 
October 20 
ctober 2 


\ctober 


} 
ictob 


Yctober 


ctober 2 


ictober 
ictober 


ictober 


ctober 


eT 


t 

I 
eT 25 

r 

T 


eT 27 
»ber 2 
tober 2 


4 
4 
( 
October 12 
( 
4 
4 
4 


ry 


Arrived 


From 


Torquay 
eT eas, Falmouth 
ee ere Truro 
Fanny C) ld : . Falmouth 

IOREE caxesicactanst Mevagissey 

Polperro 

Guernsey 

Falmouth 

Plymouth 

ere rere ert Roscott 

Plymouth 

Falmouth 


Destination 


Aberdeen 
Brussels 
London 
Gravesend 
Liverpool 
Terneuzer 


London 


Rochester 


Granton 
Runcorn 





Par Harbour Shipping—October, 1927 


Date 

October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


NNNH & 
wb bh eWD 


NN N 


_ 
°) 


Arrivals 

From 
Ravenscraig Kingsbridge 
Flying Foam Falmouth 
8 TCS ELE TEE TT O Exeter 
A ntigoon Plymouth 
re ee a Garston 
Artificer 
Grado 
Pi Pe cn ck ben beepaee ene Exmouth 
EE os ck buaesenbacd saa aveeae London 


[IED rk esa t pines bea Sunderland 


Wheatplain 
Pegrix 
BEE bb tee abanccnrssos¥ bose seks London 


’. Lady Daphne 
’. Hilda 


’. John Sims 
’. Lady Agnes 
’. Daisy 


System Antwerp 


y. Penryn Penryn 


Wheatcrop Plymouth 


SRE SEG BF OEE ks Ga si Wars wees alg ee Awe ws Salcombe 
Ochaber. 35 S-S.PEAOTMIC 6 8 6 ose 94525 4 Ass 5 ses. NOrthiicet 
October 31, Horsham 


Date “esse Destination. 

October 7, s.s. Ravenscraig Antwerp 
Jctober ; Heather Pet Rochester 
detober Penryn 
ictober 1ntigoon Antwerp 
\ctober {rtifice? \berdeen 
\ctober Solway Firth Antwerp 
\ctober 1 ydric Plymouth 
CROCE 53. CB, TIMORESE ane a050's 0's 060 bee ado Southampton 
yotober Flying Foam Oueenboro 
ictober Grado Rouen 
ctober Wheatplain 
\ctober 3. Pegrix Kirkcaldy 
Ictober Fowey 
Jctober 20, s 0 sand Runcorn 
Ictober 
October 23, S. 
October 2 
October 
October 
October 3 
October : 
October : 
October 3 


Weston Point 
Dundee 
Rochester 


London 
London 
Plymouth 
Fleetwood 


Se ee OU 





Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


London Gazette, &c. 
Companies Winding Up Voluntarily 

J. H. BARRATT AND CO., LTD. By special resolution, 
September 30, confirmed October 20. F. H. Hardwicke, 
Sutherland Chambers, High Street, Stoke-on-Trent, chartered 
accountant, appointed as liquidator. 

GREAT ROSEMELLYN CHINA CLAYS, LTD. M. H. 
Moody, 20, Newgate Street, E.C.1, incorporated accountant, 
appointed as liquidator, October 12. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be vegisteved 
within 21 days after its creation, otherwise it shall be void against the 
ligutdator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
dus from the Company in respect of all Mortgages ov Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last avatlable Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

COLEFORD BRICK AND TILE CO., LTD. Registered 
October 5, £3,000 debentures (filed under section 93 (3) of 
the Companies (Consolidation) Act, 1908), present issue £1,000; 
general charge. *Nil. March 15, 1927. 

COTTAM HALL BRICK AND TILE CoO., LTD., Preston. 
Registered October 21, £1,500 debenture, to G. Starkie, 
Church Street Wire Mills, Preston, iron and wire merchant ; 
general charge. 

KEELE STREET POTTERY CO., LTD., Tunstall. 
Registered October 24. £2,500 mortgage, to B. Robertson, 
Newcastle-under-Lyme, solicitor, and others; charged on 
Keele Street Pottery and 129, High Street, Tunstall ; also 
registered October 24, {1,000 sub mortgage, to C. H. Bowers 
and others, Tunstall, earthenware manufacturers; charge 
on above property, and subject to above mortgage. *——. 
September 22, 1927. 

ROBINSWOOD HILL BRICK AND TILE WORKS, 
LTD., Tuffley. Registered October 4, £7,000 (not ex.) charge, 
to bank; charged on land and brickworks at Tuffley, and 
lands at Whaddon. *Nil. April 23, 1927. 

SUNDERLAND POTTERY CO., LTD. Registered 
October 25, {560 debentures; general chrage. *{2,000. 
November 1, 1926. 

Satisfactions 

BARRATT (J. H.) AND CO., LTD., Stoke-on-Trent, tile 
manufacturers. Satisfaction registered October 5, £4,000, 
registered March 27, 1915. 
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The China Clay Trade Review 


The Official Organ of the China Clay Industry and the only Journal specially devoted to its interests. 
Published in the third issue of “ The Chemical Age” each month. 





All Editorial communications should be addressed to the Editor, “‘ The China Clay Trade Review,” Benn Brothers, Ltd., Bouverie 
House, 154, Fleet Street, E.C.4. All communications relating to Advertisements, Subscriptions, etc., should be sent to the Manager, 


“The China Clay Trade Review,” at this address. 


Telegrams—“ Allangas, Fleet, London.” 


Telephone—City 0244 (10 lines), 





China Clay Rating 

Since our last issue, in which, apropos of the proposal of 
the St. Austell Rural District Council’s Rating and Valua- 
tion Committee, we dealt editorially with the question of 
the rating of the China Clay industry, the question has been 
further ventilated; the chairman cf the committee 
(Mr. E. B. Vian) has objected to so much publicity being 
given to the subject. 

Referring to the committee's report at the last meeting, 
about the unsuccessful efforts they had made to get the 
clay industry to meet them in conference on the subject 
of the rating of China Clay works under the new Act, 
Mr. Vian said unfortunately very much had been made of 
the remarks he made on the subject. They, as a rating 
authority, were doing their best to arrange a_ friendly 
cenference with the trade. He did not object to the con 
structive criticism, but when the rating committee was 
doing its best to bring about a solution it was regrettable 
that at such a time such unfortunate Press comments 
should appear. Not only were they in the local press, 
but had been broadcast in the industry’s trade journal, 
THE CHINA Clay TRADE REVIEW, and the proposed new 
system commented upon. It was unfortunate that those 
remarks should be made when they were doing their best 
to arrange a conference. 

Valuation by Experts 

The Act said that certain properties must be valved by 
experts, and that such officials might be engaged. They 
had engaged Mr. Body of Plymouth, one of the finest 
valuers in the country, one of five men to go into the whole 
question of valuing special properties which would be 
valued by those experts. They were now trving to get a 
round table conference with the clay producers, and until 
now they had failed. They had no sinister design on the 
clay industry—some of them had depended on it for their 
bread and cheese since they could remember. They 
wanted to do their best for the district as a valuation 
authority. They were keeping the public in touch with 
what was going on so that the public might know that 
their representatives were doing their utmost to bring about 
the most equitable distribution of rates that the com- 
mittee thought proper. 


Publicity Not Harmful 

Our further comment on the subject is that we do not 
consider any harm can result from the consideration of 
a subject which is fraught with so much importance to the 
China Clay industry. We have no desire to write anything 
likely to embarrass either the rating committee or the 
China Clay industry. While the rating committee were 
negotiating with the industry to secure an interview to 
discuss the new system proposed, nothing was said ore way 
or the other. It was only after Mr. Vian had declared 
that the industry refused absolutely to meet the committee 
unless they were prepared to confer upon the applicability 
of the existing rating system to the industry, that we 
thought the time opportune, in a matter of great public 
interest, to ventilate the subject and to make suggestions 
that might help to avoid the continuation of a deadlock 
that may prove expensive to the ratepayers as well as to 
the industry. 


Our Motive 


Our only motive in commenting on the subject was to 
assist and not to hamper the rating committee in their 
admittedly difficult task, and to emphasise the importance 
of avoiding a conflict between the rating committee and 
the China Clay industry. We never suggested that the 
rating authority was out to hamper the industry, but there 
is such a thing as inflicting injury unwittingly, 

On the question as to whether rating on rents and dues 
is a proper one for the China Clay industry, there is evidence 
in favour of it in the neighbouring industry of tin-mining. 
Many vears ago it was laid down by law that mines pro- 
ducing tin, lead, iron, copper, and other minerals must be 
rated on the rents and dues. Had China Clay been 
produced at that time it is reasonable to suppose that, as a 
mineral, it would have been included in that old rating law. 


Rating Authority Clerk’s Remarks 


Since the above was written, the clerk to the rating 
authority has thrown new light on the subject which may 
prove helpful in bringing about the right attitude. At 
St. Austell Rotary luncheon last week, Rotarian A. 5. 
Coldham, clerk to the St. Austell and Bodmin Rural 
District Councils, gave an interesting address on the new 
Rating and Valvation Act. He explained that few changes 
were being made in rating and valuation law, the main 
changes being made in the bodies, authorities,andmachinery 
set up for dealing with assessments. Under the new Act 
farmers were to pay on a quarter of the value of their farms, 
including their buildings, and owners of works or factories 
employing machinerv were to be free of rates on certain 
classes of machinery. The incidence of rating remained 
practically the same. 


The Position of Clay Works 

Rotarian Coldham touched only lightly upon the vexed 
question of China Clay rating. He explained that the 
difficulty in dealing with that industry on the basis of 
rents and royalties was that in the past all the producers 
had not been prepared loyally to accept that as a basis, 
especially when they happened to have a bad year, and 
some of them had appealed on the ground that it was 
excessive. Moreover, the system produced anomalies of a 
glaring character. 

He agreed that in certain cases in the tin-mining industry 
rents and dues were legally acceptable as a basis for rating, 
and if the China Clay industry had desired the same system 
applied to China Clay works he wondered why they 
had not got their industry included in the Act of 1874, 
applying to the rating of hard mineral mines. 

The Industry and an Old Act 

The point raised by the clerk in reference to the failure 
of the industry to get China Clay works included in the 
same provisions as apply to the mineral-mining industry 
is an interesting one. Probably it was due to the fact that 
successive rating authorities having always accepted rents 
and dues as the basis, as a result cf co-operation, the 
industry probably felt that it was not necessary for them 
to obtain, by a strictly legal process, what they have been 
able to obtain by mutual arrangement. 
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The Property of Plasticity 


Some Notes on its Nature and Investigation 


PLASTICITY is the essential property of clay upon which all 
methods of work in the ceramic industry are founded, and, 
we may add, without which this industry would not exist. 
Closely allied with plasticity are shrinkage and binding power. 


Many investigations have been made and much has been 
written on this subject, very frequently with differing and 
contradictory conclusions During the last ten years, how- 


ever, owing to the development of our knowledge of colloids, 
the ideas hitherto adopted have been completely altered and 


some precision attained in regard to this much disputed 
question. 


Plasticity, though an essential property of clay, is not, 
strictly speaking, a characteristic Resins, celluloid, heated 
rubber, softened glass, and certain metals are more or less 
plastic These substances act like very viscous liquids. <A 


liquid fills all the empty spaces of a vessel, surrounds all the 
rough parts, and adheres firmly to the sides. Plastic substances 
ict in the same manner, though under the influence of a 
certain of pressure due to tenacity and adhesion oi 
the mass. There are from this tenacity 
[In the first place 1t must but such that an 
average pressure will give the material the required form and 
perfectly fill the mould. Secondly the tenacity must be 
sufficient to prevent the clay from losing its shape under the 


degres 
two consequences 


not be excessive, 


iction of gravity when removed from the mould; briefly 
the mass must be of sufficient consistency. From the point 
of view of tenacity a comparison can be made between the 
behaviour of liquids and that of plastic substances. The 


forcing of clay through a draw-plate is perfectly analogous to 
the flow of water through a pipe 
The Importance of Colloidal Properties 

above, the fact that plastic clay does 
me substance, but of a mixture 
was not taken into account. 


In what was written 
of one and the si 


fine clay dust 


not consist 


of water and ver\ 


How can this mixture have the same property as a pure 
liquid ? This is the point on which the chemistry of colloids 


has thrown light There is a contrast between the solution 
of a substance in water such as sugar, salt, etc., on the one 
hand and a mixture of an insoluble mineral dust with water 
on the other. In the first case the soluble body is perfectly 
disseminated throughout the liquid with its smallest particles 
or molecules. No filter can retain such solid particles which 
form one homogeneous medium with the liquid. An insoluble 
powder, on the contrary, when thrown into water, produces a 
suspension. The particles are visible under the microscope, 
and may be separated by filtration. 

Colloid chemistry has shown that there is a third state 
between solution and suspension, which possesses the same 
properties as the liquid itself, and by which there is no residue 
on passage through an ordinary filter. When left at rest the 
solid particles are not deposited for a great length of time, 
vet by close examination it is possible to distinguish these 
suspended particles in the liquid which do not pass through 
a very fine filter. From these facts known from the study of 
colloids we can conclude that by increasing the degree of 
fineness of the dust a suspension can, be transformed into a 
colloidal solution, and the solid mass containing less water 
should become plastic. This conclusion, however, is not 
absolute, and the degree of finenessigiving plasticity with water 
varies with the material. It is less great with clay than 
with other materials. 

The Plasticity of Powdered Minerale 

Mineralogists assign a certain plasticity to any mineral when 
reduced to powder. Take, for example, quartz. Treated in 
the same way as clay it acts differently. It is possible, by 
kneading it well, to form a cake, but the consistency is not 
great enough to hold it together. At rest or when moved a 
transformation takes place. Under heavy pressure the mass 
looks like a meagre clay, almost dry, and when again kneaded 
by hand it runs as though suddenly mixed with an excess of 


water. Then the substance which falls seems to lack moisture 


when an attempt is made to knead it again, and appears solid. 
This phenomenon may be explained as follows. 

During the operation of mixing the particles press one against 
Let us suppose that they are in form of spheres 


the other. 


when one will rest on the top of others. Then should there be 
a change in the form of the mass the particles will slip against 
each other and leave greater spaces between. This explains 
the reason why after pressure and kneading there seems to 
be a want of water owing to the increase of empty spaces, 
whereas, on the contrary, moving or stirring appears to 
produce an excess of water through the particles being brought 
closer together. It can be clearly demonstrated that the 
change of exterior form produces deformation of the interior 
empty spaces by means of an india-rubber ball filled with 
sand and water. A_ bent tube is attached with an 
impermeable joint to the opening in the ball, and dips into a 
containing water. Pressure on the ball will not only 
not eject water but even suck in a certain quantity, and this 
clearly proves that the deformation of the particles involves 
a want of water between the grains. 

The observations of Le Chatelier on this subject are note- 
worthy, showing that the lamellar form of the particles of clay 
plays an important part in plasticity. These scales are clearly 
visible when clay is diluted with a large quantity of running 
water. When the turbid water is examined under a ray of 
light the scales of the clay can be seen moving in the liquid, 
alternately presenting their large and small surfaces to the 
light. The lamellar structure is visible under the microscope. 
It is also important fo note that mica and glauconite, with a 
corresponding degree of fineness, display the same plasticity, 
and that these minerals are not very hard. These two 
qualities, only slight hardness and lamellar form of the 
particles, allow the latter to move without great friction. 

Finally, we must conclude that the plasticity of clay is 
due firstly to the degree of fineness of the particles, and then 
to their form and only slight degree of hardness. This second 
condition explains the formation of plastic masses by mixing 
water with clay and certain minerals, whereas these plastic 
masses cannot be obtained with other powdered minerals. 
Revue des Matériaux de Construction. 
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China Clay Organisation Defended 
Its Importance for the Industry 

WRITING in the Western Morning News in reply to Sir Roger 
Onslow, Bart., who criticised the new China Clay organisation, 
‘A Small Firm of China Clay Producers ”’ say _— 

“It is a matter for regret that Sir Roger Onslow should 
have considered it necessary to disparage the efforts being 
made by the China Clay industry to place it on a firm basis 
financially. He isa landowner and not a China Clay producer, 
and therefore does not realise the serious disabilities under 
which the industry has laboured in the last few years, con- 
sequent upon over-production. All that the China Clay 
industry is attempting to do on its own is, what has already 
been done nationally for the rubber industry, namely, to 
counteract the downward effect of over-production below an 
economic level. Producers have too long been at the mercy 
of buyers and consumers of China Clay, who have been taking 
advantage of price-cutting and making fabulous profits at 
the expense of the industry. Even the big firm to which he 
refers, which is in an exceptional position, has rarely paid 
more than 2} per cent. in dividends to its ordinary share- 
holders, even in its pre-amalgamation days. 

‘““ Whenever an attempt is made by the China Clay producers 
to get a fair price for their product, the bogey of its effect upon 
the American market is trotted out. The essence of the matter 
is: Is it preferable for the industry and Cornwall employ- 
ment that a few more firms should go into liquidation in 
order to continue supplying America and other buyers with 
cheap clay which does not allow a fair margin of profit ? 
It is not a question of benefiting a few works producing 
inferior clays, but of benefiting the industry as a whole, so 
that it may be in a position to make a return to its shareholders, 
and keep employed a maximum number of men on develop- 
ment as well as production work at reasonable wages. 

‘The industry never employed more men or had a bigger 
wages-roll than when the old association functioned, though 
the new organisation differs from the old one in many respects. 
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China Clay Merchant's Interests 


The Activities of Mr. H. Stocker 
TueE chief claim of Mr. H. Stocker to the recognition of the 
public is in respect of his work as hon. treasurer of the St. 
Austell District Hospital. From a small cottage hospital he 
has seen it grow to its present considerable dimensions, in- 
volving financial commitments that are no small responsi- 
bility tor an hon. treasurer to undertake. As the man who 
has to see that the wherewithal for running the hospital is 
provided on an adequate scale, Mr. Stocker takes his onerous 
duties as treasurer cheerfully, having abundant faith in the 
charitable-mindedness of the public to see that the hospital 
is not let down. His association with the institution in con- 
junction with his excellent co-worker, Mr. G. H. Grenfell, 
the hon. secretary, has been a source of strength to the organi 
sation, and has inspired the confidence of the public in its 
financial management. Though his work is done behind the 
scenes, and he seldom appears in the limelight at hospital 
functions, those who are familiar with its inner working 
realise how much the St. Austell community owes to Mr. 
Stocker for raising the services and equipment of the hospital 
to the present level of efficiency. Apart from his voluminous 
work as hon, treasurer, Mr. Stocker has 
individual supporter, as well as an inspirer of support by 
others, amongst whom must be included his firm, English 
China Clays, Ltd., the biggest clay subscribers to the hospital. 


Work with English China Clays, Ltd. 

Mr. Stocker’s father—the late Mr. Edward Stocker—and 
his brother, the late Mr. Tom Stocker, were pioneers of the 
China Clay industry, and the founders of the leading firm 
in the industry—English China Clays, Ltd. From his earliest 
association with the firm to the present day Mr. Stocker has 
been the ‘‘ indoors man,”’ one of the chiefs of the clerical 
staff, as distinct from his cousin, Mr. Medland Stocker, who 
for many years has kept an eye on overseas markets. M1 
H. Stocker has seen his firm grow from a staff which you 
could almost count on the fingers of one hand (in the old days 
when the office consisted of a room at the rear of Mr. Tom 
Stocker’s residence at ‘‘ Glenview,’’ 20 years or so ago) to a 
staff of a score or so accommodated in their imposing offices 
in High Cross Street, equipped with all the modern devices for 
the expeditious transaction of business. In the old days the 
West of England and the Great Beam China Clay Co., to give 
the firm its original title, carried on its sales organisation in 
the Midlands—-Manchester and Stoke-on-Trent—and was one 
of the first to centralise in St. Austell. Since then nearly 
every other firm engaged in the producing side of the China 
Clay industry has followed suit, realising that it is essential 
for business that the sales organisation and all the other work 
incidental to it should be in the centre of production. The 
name of Stocker has been associated with the production side 
of the industry from its earliest days, and in the amalgama- 
tions that have taken place with Martin Bros. and the North 
Cornwall China Clay Co., the active association with the family 
has been continued, Mr. Hy. Stocker being one of the 
directors of the English China Clays, Ltd. 

During the war Mr. Stocker came into prominence as the 
prime mover and organiser of the successful efforts for raising 
money by way of National War Bonds and War Savings 
certificates. The enthusiasm aroused in those weeks of effort 
will never be forgotten by those who were associated with 
Mr. Stocker in the campaigns. The results placed St. Austell 
on the pinnacle of fame by the raising of the largest sums of 
anv town in Cornwall. 

Mr. Stocker has interested himself in all sorts of charitable 
and religious causes. The local branch of the British and 
Foreign Bible Society has in him a source of strength as hon. 
treasurer. He is a consistent supported of St. Mewan Parish 
Church, where he has held office for many years. He is one 
of the original members of the St. Austell Lectures Committee, 
and remains one of the most active. A man sparing of words, 
who neither seeks nor desires praise for the work he does for 
the benefit of the community, a believer in compromise (when 
it involves no sacrifice of principle) if thereby a peaceful 
solution can be found for a disturbing situation, the essence 
of reliability, Mr. Hy. Stocker is worthy of the appreciation 
of the community whom he has served ungrudgingly without 
desire for reward. 


been a generous 


Properties of Solid Colloids 


{CONCLUDED FROM LAST MONTH) 

THERE is no fundamental reason why a study of the optical 
properties of colloids should not give as good results as the 
study of the optical properties of crystals, or organic com- 
pounds, or of the inorganic complexes. But, as we shall see, 
the difficulties to be overcome are very much greater; and 
certain experimenters did not realise the exact nature of the 
problems to be solved, and drew hasty and unacceptable 
conclusions from their results. 

Betore proceeding, we will detine the scope of our discussion. 
We shall leave aside everything relating to the constitution 
of micellas, which, like those of gold, silica, etc., do not give 
a reversible colloid or gel. The general conclusions resulting 
from their investigation are in agreement with the theory 
propounded long before by von Weimarn ; namely, that these 
micellas are small crystals. Nor shall we deal (in spite of 
very great analogies) with anything relating to soaps, oleates, 
cholesterin salts, etc.; for, although soaps when in solution 
give colloidal hydrosols (the work of McBain and his co- 
workers on this subject is universally known), soaps in the 
solid state are crystalloids. It would be impossible to discuss 
them here without being drawn into a study of G. Friedal’s 
smecti¢ which would take us entirely away from our 
subject 


bodies 


Double Refraction of Colloids 

In the case of starch, cellulose, etc., we have observed 
phenomena that can be considered as natural double refraction, 
since they can be observed in products such as they are elab- 
orated in nature. But there is also an accidental double 
retraction, which gives rise to the same crystalline appearance. 
This double refraction manifests itself whenever a liquid or 
an isotropic body is subjected to forces that can produce 
a polarisation, either of the molecules of the liquid or of the 


suspended body. These forces may be mechanical (moving 
liquids: double refraction of chilled or deformed glass) ; 
magnetic (Majorana’s phenomenon); or electric (Kerr's 


phenomenon); or they may be due to the existence of co- 
hesive forces (polarisation at the contact surface of two 
phases). Not only is this accidental double refraction a very 
general phenomenon, but it very frequently manifests itself 
with particular intensity in colloidal products, especially 
deformed solids such as gelatin, gums, moving liquids (balsams, 
gelatinous solutions), and also in liquids in a magnetic field 
(dialysed iron). One is, therefore, led to wonder whether 
the so-called double refraction of natural colloids may not 
be the same phenomenon, due, not to a peculiarity in the 
constitution of these products, but to special conditions in 
which they are always to be found as a result of their method 
of formation. 


What is the Normal State of Colloids ? 

As a matter of fact, the only way out of the difficulty is 
to arrive at some experimental definition of the normal state 
of colloidal bodies. If we succeed, by several methods, in 
bringing a solid colloid to a homogeneous state having constant 
optical properties, we can say that these properties are intrinsic 
and independent of external forces, and that they are due to 
the constitution of the molecule (or micella). 





U.S. Output of Cement 


Statistics of hydraulic cements, other than Portland cement, 
in 1926, which include masonry, natural, and puzzolan 
cements, as compiled by the United States Bureau of Mines, 
Department of Commerce, show that the production—2,104,891 
barrels—exceeded that of 1925 by nearly 22 per cent. Ship- 
ments of these cements from mills in 1926 increased 16 per cent. 
in quantity and about 11 per cent. in gross value. Stocks at 
the mills also increased and were about 68 per cent. higher 
at the end of 1926 than at the end of 1925. These statistics 
represent the output of 11 plants in 1926, which are located 
as follows: one each in Alabama, Illinois, Indiana, Kansas, 
Kentucky, Ohio, and Pennsylvania ; and two each in Minne- 
sota and New York. One new plant, in New York, began 
production of natural cement in 1926. 
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China Clay Notes and News 


New Name for Concrete Blocks 

The term stone’ is being applied in some quarters 
to moulded concrete blocks, which have now become such a 
popular material in building, especially in Cornwall. “‘ Cast 
stone ’’ was the description originally given to “ stone ’’ made 
by the fusion of silicate rocks and quartz chippings, which was 
poured into moulds to set ‘Cast stone ’’’ nowadays differs 
from this to a great extent, especially in :he ingredients used. 
In parts of the country where there is not available such a 
cheap aggregate as China Clay sand, the coarser. particles of 
which are quartz crystals, what has up to now been described 
as artificial stone is composed of crushed natural stone and 
Portland cement. Cornish artificial stone contains no stones, 
China Clay sand being wholly used in conjunction with Port- 
land cement. Objection has been taken to the term artificial 
stone as applied to these concrete blocks, because it implies 
something derogatory, which the merits, utility, and economy 
of the material it is considered not warrant. ‘‘ Cast 
stone ”’ certainly has a truer ring about it, a description which 
may eventually supersede that of artificial applied to their 
manufactures by certain Cornish firms. 


' Cast 


does 


Foreign China Clay Combine 

The negotiations for a fusion between the China Clay works 
in Czecho-Slovakia, all of which are situated in the Carlsbad 
district have, reports the Prague correspondent of The Times, 
been successfully concluded. An agreement has been signed 
in Carlsbad by which the Zettlitz kaolin works acquire the 
entire share capital of the Kaolin Electro-Osmose Co., and of 
‘“ Akeros.”’ As the Zettlitz works have recently absorbed 
‘“ Kaolina,”’ a smaller competitor, the new concern will control 
the whole of the output and sale of Czecho-Slovakian kaolin. 
The purchase price of the two companies is to be paid partly 
in cash and partly in shares of the Zettlitz works, which are 
to increase their share capital from 10 million to 14 million 
crowns. It is expected that the transaction will involve at least 
14 millions of new capital. The China Clay produced at the 
Zettlitz works is said to be of standard quality and, in addition 
to its extensive use in the best porcelain. factories in Czecho- 
Slovakia, large quantities of it are exported, notably to 
Germany. The kaolin of the other works is suitable for only 
certain kinds of porcelain manufacture. The average annual 
output of the Zettlitz kaolin works is about 3,600 wagon loads, 
of “‘ Kaolina ’’ 600 wagon loads, and of the other two com- 
panies together 3,000 wagon loads, totalling 7,200 wagon 
loads. As all the works are to be technically and commercially 
under the supervision of the Zettlitz people, a considerable 
increase in production may be anticipated. The Times 
correspondent hazards the opinion that the new concern will 
exercise a preponderating influence on European porcelain 
manufacture. 


China Clay in Illumination 

A little-known use of China Clay is revealed in a note by 
Sir W. Arbuthnot Lane, the eminent physician, published in a 
pamphlet called ‘“‘Sun Worship,” issued by the General Electric 
Co., Ltd., of Kingsway, London, in which the company describe 
theirOsram lamps. Sir W. Arbuthnot Lane states that “many 
of our educational institutions lack good artificial lighting, and 
it is in the schools that the eyesight of the nation is either safe- 
guarded or marred. The amount of eye-strain and nervous 
fatigue in children due to bad lighting is notoriously great. 
Lack of light is depressing to the human system, but glaring 
artificial light is still more harmful, especially when the strain 
is imposed day afterday. This applies with equal force to the 
lighting of warehouses, offices,or the home. The remedy lies 
in diffusing the intrinsic brilliancy of artificial light sources. 
The ideal method of effecting this which I have seen is by lamp 
bulbs that incorporate a diffusing element. This result is 
obtained by coating the bulbs with a thin, hard, translucent 
layer of China Clay which effectively screens the filament or 
light source from the eye. This advantage may be augmented 
and also rendered more attractive by the addition of the 
esthetic charm of colour. Orange, yellow, and flame tints 


are most popular, the taste of the individual and the decorative 


needs of the room suggesting pleasing variations. The mellow 
beams of candlelight, the warm glow of firelight, and many 
other effects associated with ease and rest may be provided, 
with excellent results to health after a day’s toil or exhausting 
sport.” ; 


Development of China Clay in Brittany 

Mr. W. A. Jenkins (ex-M.P.), of Swansea, who recently 
attended the Inter-Celtic conference in Brittany, reports that 
there are at Riec immense deposits of China Clay of a very 
high standard of quality, and that through the Consortium 
Breton, which is a parent company controlling several sub- 
sidiary companies, the China Clay industry is being very 
thoroughly developed. Extensive works have been laid out, 
fitted with the most elaborate and up-to-date machinery, and, 
with the co-operation of the most highly-trained scientific 
technical and commercial experts, the industry, which is 
already remunerative, promises to develop into a_ highly 
prosperous concern. It was amazing, he said, to see such 
wonderful progress and modern plant and machinery installed 
in an up-to-date works where, until about four years ago, 
nothing but a marsh was to be seen. The whole plant is 
driven by electrical power and, except for the manual labour 
necessary in cutting the clay, all the rest of the process seemed 
to be worked by machinery. Another striking feature was 
the wonderful economy in the use of coal and fuel, the heat 
being condensed and conserved over and over again for different 
purposes. 


China Clay: Census of Production 

The Board of Trade is now engaged on the compilation of 
the Third Census of Production, 1924. In preliminary report 
No. 27, published in the Board of Trade Journal, a statement 
was given in regard to the products obtained from quarries, 
other than metalliferous and slate quarries. The returns from 
clay works indicate that the production in 1924 was as 
follows : 


1924. 1907 
OUANTITY. SELLING QUANTITY. SELLING 
Tons VALUE ‘Tons. VALUE. 
PE ssGrnksnwalgincean ater ns 146,000 128,000 ) 


China Clay 


rr? tt 805,000 1,448,000 + 726,000 §42.00¢ 
China Stone 51,000 82,000 } 
Mica Clay Sista . do chee nice 16,000 12,000 25,000 12.00% 
China Clay and Stone and Mica Clay, 
not separately distinguished........ 6,000 8,000 -- -- 
Fireclav . ; Aaa nem acts ts 60,000 33,000 38,000 11,00€ 
Other Sorts . $61,000 57,000 671,000 87,000 


The total production of China, Mica, and Ball Clay as 
revealed by the Census was 1,024,000. The figures given 
above represent the quantity and value of each class of quarry 
products raised for sale in the two years and do not (states 
the official account), therefore, necessarily express the total 
production for all purposes, since products used for manu- 
facturing purposes by the firms by whom they were raised are 
not included. 


The American China Clay Trade 

Mr. A. B. Searle writes us as follows: ‘“ According to a 
recent Government return, the Americans are rapidly in- 
creasing the use of local kaolins instead of the China Clav 
imported from Cornwall, and last year the American mines 
supplied more than half the kaolin used. More high grade 
clay was used last year than ever before, and, notwithstanding 
adverse freights from southern clay areas to northern markets, 
the quantity of clay used for pottery, paper, and for various 
filling purposes continues to increase. The sales of American 
kaolin increased 18 per cent. and those of imported China Clay 
only 6 per cent. The Southern States—especially Georgia— 
produce more than 8o per cent. of the total American kaolin, 
The imports of China Clay from England constituted 81 per 
cent. of the total clay imported last year, and were the largest 
ever recorded. The average price was also 21 cents higher 
than in previous years. There is thus the curious state of 
affairs that, although the Americans are using a larger pro- 
portion of local clays than ever, the trade is increasing to such 
an extent that the import of Cornish China Clay also con- 
stitutes a record.” 
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clay ports. 


Shipping and Export News of the Month 


We give herewith latest particulars relating to arrivals and sailings of ships engaged in the China Clay trade, at the princtpal British 


Fowey Shipping—November, 1927 





Arrived. Name. Sailed. Destination. 
November 1, s.s. Marta............November 4, Gothenburg 
November 1, s.s. Beechfield ......... November 3, Plymouth 
November 2, s.s. Gronant Rose ......November 8, Weston Point 
November 2,8s.v. Rose ............November 12, Granton 
November 3, 6.V. Kale .....0ccccces November 4, Charlestown 
November 3, 8.8. Mersey ... 0.005. November 5, Ridham 
November 3, s.s. Primrose .........November 9, Weston Point 
November 4, s.s. Teesbridge ........November 9, Philadelphia 
November 5, 8.s. Holtby ...........November 15, Norfolk, 

U.S.A. 
November 5, M.v. Conrad Luhring ...November 13, Gothenburg 
November 5, 58.8. Goole ...........November 8, Gravesend 
November 5, s.s. Sturdee Rose ......November 9, Runcorn 
November 6,s.s. Pengam .......-;; ‘November 15, Pasages 
November 6, s.s. Mercurius ........November 9, Gothenburg 
November 7, s.s. Trelliborg .........November 11, Sarpsborg 
November 7, M.v. Regina ........- .November 8, Plymouth 
November 8, s.s. Joffre Rose ...... November 11, Rouen 
November 8,s.s. Pentowy ...... »..November 19, Philadelphia 
November 8, s.s. Gouwestroom.......November 15, Amsterdam 
November 8, M.v. Lyhner .......j.- November 9, Plymouth 
November 9, s.s. Grosvenor ...... . .November 12, Lancaster 
November Breme ............November 12, Bergen 
November s.s. Taycraig .........November 12, Weston Point 
November to, s.s. Hayle ......00+- . November 14, Manchester 
November to, s.s. Mersey ...........November 12, Ridham 
November 11, M.v. Lyhney ........- . November 12, Plymouth 
November 11, s.s. Kentish Coast .....November 15, Liverpool 
November 12, s.s. Kilstroom .........November 18, Amsterdam 
November 12, s.s. Ingleby ...........-November 23, Portland Me 
November 12, M.v. Marcie ..........November 18, Hamburg 
November 12, s.s. Brier Rose ......+.-. November 17, Fleetwood 
November 14, M.s. Mindoro ........- November 25, Boston 
November 14, 8.s. Dagny .......+++: November 18, Hamburg 
November 14, s.s. Dorrien Rose ....- November 17, Antwerp 
November 14, s.s. Haig Rose .......- November 22, Preston 
November 14, M.vV. Intrefido.........November 23, Genoa 
November 14, s.s. Newton Elm ......November 29, Bombay 
November 16, s.s. Patrick ......+..+: November 21, Hamburg 
November 16, s.v. Ladv Jean ........ November 24, Avlesford 
November 17, s.s. Wild Rose .......- November 22, Runcorn 
November 17, s.s. Pansy .......+++: . November 23, Weston Point 
November 17, s.s. Brynawel ........- November 22, Antwerp 
November 18, s.s. Blush Rose ......November 23, Runcorn 
November 109, s.s. Jellicoe Rose ......November 26, Brussels 
November 19, s.v. Solon........ .....-November 23, Charlestown 
November 109, M.v. Carina ........¢- November 26, Drammen 
November 20, s.s. Frindring .........November 26, Norrkoping 
November 20, M.v. Johannes .......- November 26, Odense 
November 20, s.s. Mersey ........0+- November 23, Ridham 
November 22, s.s. Belvedere ........- November 25, Pasages 
November 22, s.s. Pregel .......0+55: November 26, Stettin 
November 22, s.s. Stanwell ......... November 24, Charlestown 
November 23, s.s. Primrose .........November 29, Preston 
November 24, s.v. Raymond .......+- * Terneuzen 
November 24, s.v. Oxygen .......0.06- * London 
November 25, s.v. Ella Eff ........- December 1, Fredrikshald 
November 25, s.s. Guelder Rose ...... November 30, Brussels 
November 25, s.s. Amstilstroom .....November 30, Amsterdam 
November 25, s.s. Glasgow Marn ..... * Philadelphia 
November 25, s.s. Wearbridge ....... December 4, Portland Me. 
November 25, s.s. Gouwestroom....... December 1, Amsterdam 
November 25, M.v. Corrie.......... ..December 2, Gravelines 
November 25, s.v. Jane Banks ....... * Runcorn 
November 25, M.v. Advance ....... December 2, Barcelona 
November 26, s.s. Joffre Rose ...... December 1, Preston 
November 26, s.s. Ambleside ...... ..December 3, Antwerp 
November 27, s.s. Gronant Rose ...... December 3, Garston 
November 27, s.s. Scartho .......... -December 3, Karlskrona 
November 27, s.s. Brier Rose ....... December 1, Fleetwood 
November 28,s.s. Dunvegan ....... December 3, Glasson Dock 
November 28, s.s. Northdale rere Te * Antwerp 
November 29, s.v. Rossing ......0.++ * Granton 
November 29, s.s. Kate Grammerstor? . * Harburg 
November 30, s.s. Artificer ....... er * Rouen 
November 30, s.s. Haig Rose ...... as * Weston Point 
November 30, M.v. Amazon .........December 2, Pentewan 


November 30, 


OW. SOD os snaeescshs 
* Signifies ‘‘ In Port.” 


* Charlestown 


Registered exports of China Clay, with countries of destination, and other shipping and export matters are dealt with. 


Charlestown Shipping—November, 1927 


Sailings 

Date. Vessel. Destination. 
INOVEMIDED 4escse ss COMME ES 6.5 6's 5 se o'er Kirkcaldy 
November 9... .ic<e.. TEM Ia grea a aac Pee Runcorn 
November: 'S....6.6:...: SiS CPR ROD 60:5 64 carats Gravesend 
November 10.......... S:S5 ROVGh PEN ss os cess Sunderland 
RC Sr oS” ere Weston Point 
November I2........ SS; JORP NOVAMAN. so 6.66065: Tayport 
NOVEMDEY $2 ...5..... 5:9: TIOUMOARR 6. 6.2.6.00:0-s00 Glasgow 
Novemberis........ SG, NINO ois wisie-sn/alarioaraa Aberdeen 
November 23.55... 9.9: CRPORIIO <6 sca ceawen Preston 
November 24........ a a ee ee Leith 
November 2§........ SiS) DRONE ied 6b de ereeer Gravesend 
November 25........ SS Noles Sate es wi eetars Brussels 
IWOWORIIIOE 25 <0: 5 076 NOMS a sess se nw dies Thames 
NOVemMDere5......... POG sria a aa ow a aw oes Serene Nantes 
Noveniber26........... s.s. Mintiam Thomas... .. << Fleetwood 
November 26......... +. POUARORG: 5.566608 80.6% Rochester 
November 28. ........ PN eee eee Runcorn 
November 20............ SINE asinine ge . .Gravesend 





Par Harboar Shipping—November, 1927 





Arrivals 

Date. Vessel. From 
November 3, SS: CAMISHNG << iis css ce eesta ces Malpas 
MOVeIIUCr 4.59.0. FOIROW 4.5.6 5 8:6 06 69-4504 4 % Se Fowey 
November 5, S:S. EGStOf6 a 006 cise acicceeaeece Torquay 
November 5,8.v. Emily Warbrick .........06. Falmouth 
NOVEMDED 9; 5:8) BROMO o2.6s cece cdewevsieess Cardiff 
November 8,s.s. Jolly Angela ..........+... Glasgow 
November 16,6.8: Keowlgrove 2.5.06. .csccsces Truro 
Pee a0, Oks, VELUONEE acces cus winds deen es Plymouth 
November 11, M.V. Regina ....-.cccsccescecees Plymouth 
Te ES. IONOINE oc 8 4G 8 ss kere seas London 
Tene BS. BLY, SCOMO oso 5 0 8 iid ceed tenes Plymouth 
NOVORIDED TS, M:V: CDAD so. svc cig vccivs wees . Bridport 
Nevemiper 23,.S:Vi 209 LaGy oni si cecewecdeees Goole 
November 15, S.S. Magrix® ....-cccccsecceces . Plymouth 
PROVOMIEY 5G, 14-Vs AIMGION fF <o.5 55 6 5p esos estae e's Plymouth 
November 109, s.v. Mount Blairy .......0..000. Falmouth 
November 109, s.v. Flying Foam .........+2.0- Mevagissey 
November 20, S:.V. Bila Ef 2. 2c ccsccccccsesaes Rivernselle 
er eR oo oink eee cee eswecdwes Plymouth 
November 23, S.V. Clymping ....cccccsccccces Truro 
November 23, M.V. AQUGNCE 2.00. ccecccscccves Stockholm 
NOVSINIEY 26. SiS. GUO 6 s.055.6s 05.0 ce cewsews . Blyth 
Novemiper 26, SiS. Brsdeen «cc cc cdccecesccees Middlesbrough 
NOVGmUer 26, SS. ROOree oo<k sissies wees Teignmouth 
NOVERIDGY 29; BV. TRGGIRG 66:00 otic eee awelele Plymouth 
November 30, s.v. Greenhtthe . 2.60. ccs scesewe Exeter 

Sailings 

Date. Vessel Destination 
November 5,S.S. Dimorwte ...ceseseccssccess Rouen 
November 5, S.V. Penrye 2... ccccesccscoses London 
November 5, S:V. Lady AgGues soc ccasvccceesss Goole 
OUOEIUOE GC, SOV IRGW oi sec cece eee sasicwess Greenhithe 
November 7, 8:6. BIOvSRGMH 20.265 csc cc sewces Terneuzen 
NOWGIIDEE 7..S:S; CRINSUINE << 6.006 ccd cs wenwcicinn Manchester 
i a ne ee!” Fredrikshald 
November 06, 8:S. Eastoft ..00ccccccceesseeees Rouen 
November 9, 5.8. Jolly Angela ...............Northfleet 
November SS. BVOME . vcccecsscaceseocvwe Fowey 
November Ii, 9:8. Kmowlerave occ cccccceccsccs London 
INGVOMIDGE 12, SV. DMGRESS a5-3 vidoe cewcer eens London 
November 12, s.v. Emily Warbrick ............ Runcorn 
IWENET TS, GiB. VAlGOOGS. «a5 cscs ceceseeses Brussels 
November 24, 6:9. RGsahes. 2 ...cccvccsccvescees Teignmouth 
November 24, MV. Capanlé 2... scccvcccsscccee Rochester 
NOVOMDEr I5, M:V. HEgiNa <6... 6d csccwseseces Plymouth 
NOVGMIDGE TS, 6.8; BIGQPA 656 bce cece cweces Charlestown 
ge a rn a Rochester 
Movemper 23, G.V. My Lady... esc cccscccsswve Runcorn 
De ae a 2.” ee ei i Plymouth 
November 24, s.v. Ella Eff ........ cease dees Fowey 
NOVOMIDEE 25, MV. AGUGNEE 2.05 ccc cece cece een Fowey 
November 20, s.v. Fiying Foam ............0- Runcorn 
November 29; 8.6: ROOri¥ 2.2.25. ec ces cseeees Kirkcaldy 
November 30, M.V. AMAZON 2.20. ccrccccccccces Fowey 
NGOVEMIDOE 40, GiB) EGStOls «ook. ccc cecccnsese Gravesend 
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Par Harbour Tide Table, January, 1928 


(Greenwich Mean Time Throughout.) 


Day of 

Day of Week. Month. Morning Afternoon. Height. 
Sunday ...... I 11.12 [540 «ss. S05 
Monday ..... 2 . 0.21 o> 220 
Tereday...... 3 0.57 1.33 ae ok ii 
Wednesday .. 4 2.8 2.42 cece 11.9 
Thursday..... 5 3-14 3-44 soos )6«6KELYO 
LO eee 6 4.13 4.42 12.9 
Saturday 7 5.10 5.36 12.11 
ee eee 8 6.2 6.25 12.11 
Monday ..... 9 6.40 7.6 12.10 
2 eee 10 aa 7-20 ose. 7-45 12.0 
Wednesday .. II sae 3.6 cows 8.25 12.1 
Chursday..... 12 8.43 9.0 11.6 
PUREE 2 csce 13 bate 9.18 9.35 11.20 
Saturday .... 34 «+. 9.57 10.20 10.5 
ee 15 rae . SE 9.11 
Monday Sse ee lO er I1.35 9.7 
Tuesday eseeee 17 Sean 0.10 0.44 ee 9.0 
Wednesday .. 18 1.21 1.56 si 9.10 
Thursday..... 19 2.28 2.59 oe 10.3 
Friday .. — 20 3.30 3.55 ete te II.11 
Saturday .... 21 4.23 4.40 IL.6 
Sunday ...... 22 5.10 5.30 12.6 
Monday 23 5.50 6.11 ‘oko eee 
LRPRERY.. ..5 5. 24 6.31 6.49 12.5 
Wednesday .. 25 7-29 ee 7-27 eee 12.10 
fhursday..... 26 7.40 Site so 3.7 er tees 
PERRY . 060s 27 es 8.29 - eae 8.47 soos 22,7 
saturday .... 28  .... 9.7 B28 -..0. S23 
SEMMAY ....>. 29 ise 9.50 10.14 eee eS 
Monday ..... 30 oe eae 10.40 II.9 coe I1.o 
Tuesday...... 31 aioe 11.41 10.6 


E. CLEMENS, Harbour Master 





China Clay Exports for November 
A RETURN showing the exports of China Clay, including Cornish 
or China Stone, the produce of the United Kingdom, from the 
United Kingdom to each country of destination as registered 
during the month ended November 30, 1927. Ref. No. 41. 


COUNTRY OF DESTINATION QUANTITY. VALUE. 
Tons. J 

PRMRING i cc Sbehe es eu oem ciwke eee 1,921 2,101 
ECENED. 6 in :ep dine 60 Sion e's ba ee TeTTT LTT Te 754 535 
NR REO Ee ite ire ee ees 7Os 1,219 
MO cc ke uk Seek pach ie eebi kane kak e 1,649 2,547 
EEO ELS OTR IE EOL TE ET EE 2,407 4,030 
Denmark (including FarGe Islands) ..... 8 28 
Poland (including Dantzig)............. 16 ' 64 
OS EE ee ene ware 3,755 8,514 
RINNE 6S oe oa os es ew ees Se 4,285 8,825 
Re ee theses eee ee 6,339 11,086 
PS: stcucaks sears sss re ee eee 2,845 4,545 
ER et ee eee err re eee 1,730 4,053 
ER eee ee re errr errs 2,068 5,281 
SS errno ae 4 20 
SO. SSE a eee ye 5 27 
Uneted States of America.............. 28,853 51,827 
PE 65 bu cEERESES Swuee ese ohe kee sehe ss 5 23 
ENS sh Sns SNUG Se soda oR eee ENE SIO EIS I 5 
PURE TONG 6 soso ca sso cas cee us be 36 132 
Irish Free State ......... ieiencoieeeen 14 34 
Re ee eS ey eee I 2 
ey ee re ee I II 
RY, Wal TAROREN onc bccties peeves ee 5 23 
pombay, other Ports ...........25005. I, 331 5,092 
er ee ore 22 80 
Bengal, Assam, Bihar and Orissa......... 380 1,168 
Straits Settlements and Dependencies .. I 14 
DME: s62sinekitetacsiosne stassbed 50 355 
OMNES ak bs dia chasse ese dceKc’ 10 70 
RU Se eee oer ee ena 165 568 
PE Sica ts chter enn nae eee 59,408 113,819 





China Clay Imports for November 


4 RETURN showing the registered imports of China Clay 
including China stone) into Great Britain and Northern 


Ireland from the several countries of consignment during the 
month of November, 1927, indicates that 16 tons (value £167) 
were imported from Germany, and 235 tons (value /400) 
from the Channel Islands, the total 
+ 507 


being 251 tons (value 


Large November Deliveries 
Biggest Month on Record 

THE delivery of nearly 105,000 tons in a single month marks 
the highest tonnage ever recorded in the history of the China 
Clay industry. This, of course, includes China Stone and 
Ball Clay. But even in China Clay alone, the tonnage reached 
the highest figure of any month since 1912. The rush of 
business is easily traceable to the circumspection of buyers 
who are laying in stocks in anticipation of the rise in prices 
that will operate from the beginning of next year. The 
November turnover now places this year’s total well above 
that of last year. Here are the details in comparison with 
the corresponding periods of last year : 





Cutwa CLay Cutna STON Batt CLay Tora 
Pons Tons Tons ons Tons Tons fons 
I 7 Ig2t 19027 19260 1927 r92¢ 1927 
I r4 7,15 4.521 4,180 1,796 2.449 82,319 
Pa 5,572 .406 17 142 5,019 
Charlestow 389 230 
P 1,493 896 
] 10 
Fa 30 1,240 
Penza N 1,190 2,00¢ 
By Ra I 5.204 4,661 
Nove I 165 4,568 2 1,79 ) 104,96 6.9 
10 M 7 726,038 47,059 33,430 19,853 17,511 800,963 776,979 
uN ‘ » en 
I 6,103 1, ¢ 37,752 21,649 19,060 905,928 843,915 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 


responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be vegistered 
within 21 days after tts creation, otherwise it shall be void against the 
liguidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company tn respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 


ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


CROWHURST (E. B.) AND CO., LTD., London, E.C. 
paper manufacturers.—Registered October 29, {1,000 deben- 
ture, to Mrs. A. Love, 7, Warrior Square Terrace, St. Leonards- 
on-Sea; general charge. 

DANESHILL BRICK AND TILE WORKS, LTD.— 
Registered November 28, charge to Bank; charged on land 
in parishes of Basing and Monk Sherborne. */10,500 deben- 
tures. June 3, 1927. 

ESSEX BRICK AND TILE WORKS, LTD., London, E.C. 

Registered October 28. Trust Deed dated October 7, 1927, 
securing £15,000; general charge. 

SOMERSET ART POTTERY (1925), 
Registered November 5, £100 debenture, to A. E. 
Banwell Abbey, Banwell, engineer; general charge. 
December 31, 1926. 

SOUTH WARWICKSHIRE 
iy & Oe 


LTD., Cheddar.— 
Beck, 
*{250. 
BRICK 


AND TILE CG., 


Fenney Compton.—Registered November 1, £2,000 
debentures; general charge. 
VARCOES CHINA CLAYS LTD., St. Austell.—Registered 


November 18th. £8,000 (not ex.) charge, to Bank ; charged on 
premises in High Cross Street and Cross Lane, St. Austell, 
and 3, Winton Terrace, Stoke-on-Trent. *Nil. August Io, 
1927 

WEST HENSBARROW CHINA CLAY CO., LTD., London, 
E.C.—Registered October 31, {500 debentures part of {10,000 ; 
general charge. *£4,000. January 13, 1927. 

Satisfactions 

AYLESFORD POTTERY CO., LTD.—Satisfaction regis- 
tered November 16, £400, part of amount registered April 6, 
1905. 

MIDLAND FIRE AND RED BRICK CO., LTD., Bilston.— 
Satisfaction registered November 29, all moneys, etc., 
tered June 30, 1925. 

RICHARDSON (A. G.) AND CO., LTD., Tunstall, earthen- 
ware manufacturers.—Satisfaction registered November 22, 
£162, registered August 14, 1918. 


regis- 
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New B.D.C. Colours 

THE latest addition by the British Dyestuffs Corporation 
to their range of colours for cellulose acetate silk is Duranol 
Blue R Paste. It gives full reddish blue shades of good 
fastness to light and excellent fastness to washing. It 
possesses very good fastness to rubbing and hot pressing, 
and will be found suitable as a basis for royal and navy 
shades on all forms of cellulose acetate materials. It can 
be used in combination with other Duranol and Ionamine 
colours. It is dyed, in the manner usual for Duranol 
colours, at a temperature of 75° to 85° C. from a bath 
containing (if desired) Turkey Red Oil or other soluble 
oil. As regards’ dyeing and fastness properties, it is 
stated that its affinity is good, its behaviour to wash- 
ing excellent, to mineral acids poor, to scrooping very 
good, to alkali very good, to rubbing very good, to hot 
pressing very good, and to light good to very good. In 
the descriptive leaflet issued 3 per cent. Duranol Blue R 
Paste is shown on cellulose acetate piece, and the 10 per 
cent. Paste on cellulose acetate yarn. 

Thionine Blue G.O. has been added to the B.D.C. 
range of basic dyestuffs. It is suitable for dyeing cotton 
piece on a discharged tannin mordant and gives very good 
white effects. It withstands the action of reducing agents 
and is especially suited to the colouring of rongalite 
(formosul) or tin discharges on dischargeable direct dyed 
grounds. It also finds considerable use in the production 
of blue resists under Aniline Black. In the discharge and 
resist styles, it is superior to the Methylene Blues, since 
the shade of Thionine Blue G.O. is much less affected in 
the process. It may be used for direct printing with 
tannic acid, using the method customary for basic colours. 
Its solubility and fastness to light and washing are de- 
scribed as good, and its behaviour to water as very good. 
Forecast of Fashionable Autumn Shades 

THE seasonal forecasts of fashionable shades issued by 
the British Dyestuffs Corporation have been so successful 
and the demand for copies so great that the Corporation 
has decided to make their regular issue a permanent 
feature of the business. A forecast of 10 fashionable 
shades for autumn, 1927, has just been published, the 
patterns being dyed on worsted and the colour combinations 
used being standard in the trade. The shades are as 
follows: Angelica (Lissamine Fast Yellow 2G and Ali- 
zarine Delphinol BDN or Alizarine Ultra Blue B) ; Melon 
(Lissamine Fast Yellow 2G and Red BG), Mimosa being 
of the same components; Charleston Rose (Lissamine 
Fast Red BG and Fast Acid Violet 2R); Nutmeg, Dove, 
Shagreen, Moorland Purple and Etruscan Red (all made up 
of varying proportions of Lissamine Fast Yellow 2G and 
Red BG, together with Alizarine Delphinol BDN or 
Alizarine Ultra Blue B); and Biarritz Blue (Alizarine 
Delphinol BDN or Alizarine Ultra Blue B with Lissamine 
Fast Red BG). 


Colours on Vegetable Tanned Leather 

A NEw pattern card, illustrating acid and basic colours 
on vegetable tanned leathers has also been issued by 
the Corporation. The patterns are prefaced by an 
account of the dyeing of these leathers, which includes 
accounts of tray, paddle, and drum dyeing and of the 
dyeing process. Basic dyestuffs, while rather more 


difficult to dye level than acid dyestuffs, and less fast to 
rubbing, are sometimes indispensable because of bright- 
ness and greater depth of shade obtainable. They are 
often employed for topping acid colours. Of the 72 patterns 
on the card (all dyed on sumac tanned skivers), 54 are dyed 
with acid dyestuffs (applied with formic acid) and 18 with 
basic (applied with acetic acid). It is customary, when 
using basic dyestuffs, to give the skins a preliminary 
working in tartar emetic in order to fix loose tannin, while 
titanium salts may also be used as fixing agents. 

For the production of shades other than those illustrated 
on the card (e.g., mode shades) a list of suitable combina- 
tions is suggested. 


Dyestuffs Licenses for June 
THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during June, has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee. 
The total number of applications received during the month 
was 563, of which 457 were from merchants or importers. 
To these should be added 23 cases outstanding on May 31, 
making a total for the month of 586. These were dealt 
with as follows: granted, 492 (of which 462 were dealt with 
within 7 days of receipt); referred to British makers of 
similar products, 64 (of which 46 were dealt with within 
7 days of receipt) ; referred to Reparation supplies avail- 
able, 4 (all dealt with within 2 days of receipt) ; outstanding 
on June 30, 1927, 26. Of the total of 586 applications 
received 512, or 87 per cent., were dealt with within 7 days 
of receipt. 
The European Situation: An American View 

THE attitude of the United States towards the develop- 
ments which have been occurring in regard to dyestuff 
production in Europe is naturally of very great importance, 
in view of the intense activity which prevails in the United 
States dyestuff industry. In a recent issue of Chemrcals 
the situation is reviewed and discussed in very plain terms. 
In the first place, the possibility of an Anglo-German dye 
pact and its effect on the American dye industry are 
discussed. The present position, of course, seems to be 
that any such arrangement which is made will ex- 
tend far beyond dyestuffs. Nevertheless, the American 
comment on this aspect of the matter is interesting: 
‘ Tt is generally surmised that anv agreement will have the 
effect of reducing the sales prices of both British and Ger- 
man dyestuffs put into foreign trade.” 
A Tribute to British Industry 

THEN follows a pat on the back for British dyemakers : 
“ The fact is that the British dvemakers have succeeded in 
putting out a growing proportion of satisfactory ‘ fast’ 
colours, have increased the number of dyes produced in 
Great Britain, and have really gained unusual results in 
perfecting dyestuffs for use with artificial silks. This is 
‘getting home’ at the I.G., which, in keeping with its 
customary practice, is seeking a working agreement with 
a rival which it cannot put out of business. It is also a 
fact that although British consumers of dyestuffs are 
paving higher prices just now than are paid to their foreign 
rivals, reductions in price are being made continuously and 
persistently, and with the recent consolidations in Great 
Britain—notably the Imperial Chemical Industries—there 
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appear to be indications of still more drastic reductions.” 
This fact is supported in the American article by a reference 
to the recent decision of the Dyestuffs Licensing Committee 
to reduce the price factor from two-and-one-half times to 
twice the pre-war. Further, it is thought that this 
reduction of 20 per cent. will result in an equivalent 
reduction in the prices of British dye products. 


The American Home Trade 

EVEN as regards their own home trade the Americans 
apparently feel some uneasiness—in view of a possible 
Anglo-German pact. ‘ Of course, we have the ameliorating 
panacea (?) of the so-called ‘ flexible provisions’ of the 
tariff act to fall back upon, but there seems to be a general 
opinion that this barrier will not be sufficient and that 
despite all the artificial wire fences that can be erected 
by Congress and by the President it might prove impossible 
to prevent an influx of the cheaper foreign dyes, thus forcing 
down the prices of American products.” What is also in 
their minds is the fact that as dyestuff production is but a 
small part of the enormous activity of the I.G., the latter 
might be able to sell its 1,100 dyestuffs at a small loss 
providing that it was assured of the acquisition of new 
or once-held markets. 


Far Eastern Markets 

FURTHERMORE, the question of Far Eastern markets must 
be considered. The best markets for the American pro- 
ducer of dyestuffs are India, China, and Japan. “ The 
Germans practically lost these markets during the war, 
but have since regained them in part; Great Britain 
sought to control them after the German goods had been 
shut out, and endeavoured to make Hongkong and Shanghai 
big dye distribution centres, but this did not work out as 
anticipated, and American products still lead in the Orient. 
But, with Germany and Great Britain working together 
to recapture the markets, with British revenue and consular 
officials ‘on the job,’ as they usually are, who shall say 
what the result would be of an intensive campaign to 
popularise Anglo-German products at prices 20 per cent. 
less than those quoted to-day ?”’ It is clear from the last 
quotation that Americans have a much greater respect for 
the British Consular service than some of our Jeremiahs 
would have us believe. 


Position of German Dye Users 

A RECENT report from an American consul in Germany 
states that the formation of the I.G. has not benefited 
German consumers of its products. In fact, with reference 
to prices the consumers are at a disadvantage owing to 
an over increase of German as compared to world market 
prices. For this reason certain German dyers are said to 
have started to produce in their own plants a part of their 
dyes from imported intermediates. The values of imported 
dyes from Switzerland into Germany have shown a steady 
increase. German imports of coal tar dyes have reached 
an unprecedented height ; in 1926 imports were 3,600 tons 
valued at 17,364,000 marks. In pre-war times Germany 
exported 85 per cent. of production, to-day 66% per cent. 
is exported from a production of 56,000 tons, compared to 
129,000 tons pre-war production. 


Dye Fastness 

THE question of the need for standard methods of 
determining and specifying the fastness of dyes receives 
very interesting treatment in the course of an article con- 
tributed to the Manchester Guardian Commercial by Mr. 
F. Scholefield, the chairman of the British Committee on 
Fastness Standardisation. In a discussion of the history 
of the action taken in other countries, it is pointed out that 
a committee was set up in Germany as long ago as IQII 
with the object of preparing such standards. This body, 


the “‘ Echtherts-Kommission,”’ published, its third report 


in 1926. The standard tests so far issued concern thirteen 
fastness properties of dves on cotton, fifteen on wool, and 
eleven on silk. Five grades of fastness are adopted. 


Position in the United States 

As regards the United States, Mr. Scholefield states that 
the work of fastness standardisation has been undertaken 
by the American Association of Textile Chemists and 
Colorists, and a research committee is collaborating with 
the Bureau of Standards. The United States workers 
have endeavoured to set up standards of fastness as regards 
cotton, wool, silk, and artificial silk. The classification 
and tests adopted are somewhat different from the German 
ones. “‘ The work on standards of fastness to light is 
proceeding in conjunction with the Bureau of Standards ; 
more than a thousand dyed samples have been exposed, 
each in nine different ways, but the report on the results is 
not yet issued. Also, attempts are being made to produce 
a suitable lamp which can be used under standard con- 
ditions to replace exposure to daylight. 


British Work on Fastness 

MR. SCHOLEFIELD’S account of the action which has been 
taken in this country is of special interest, not only in giving 
a valuable summary, but because it indicates that the 
problems are being tackled from a broad, scientific stand- 
point. The Society of Dyers and Colourists has succeeded 
in getting together a committee which is completely repre- 
sentative of every scientific, technical, and commercial 
aspect of the matter. A great deal of work on fastness has 
been done in this country in the last few years—for example 
by the British Silk Research Asscciation and the British 
Research Association for the Woollen and Worsted 
Industries. As still more and more comes to be 
known on the subject, the great complexity of some of the 
problems presented becomes obvious. For example, the 
measurement of the degree of fading may be complicated 
by a change in colour—a pure blue, for example, fading to 
a violet. This particular point is undergoing independent 
investigation by the Wool and Cotton Research Associations. 


Possibilities of International Co-operation 

‘* How far,’’ asks Mr. Scholefield, “‘ is it possible to obtain 
agreement internationally ? To begin with, there is at 
least the expression by responsible persons in England, 
Germany, and the United States of the desirability of 
uniformity. Mr. Ernest Hickson, speaking recently at 
Bradford, said that the Society ‘of Dyers and Colourists| 
felt strongly that they should work in co-operation with 
other bodies engaged on the same problem. They felt it 
was most desirable, if possible, to come to an agreement 
for international standardisation tests. They were assured 
the German Commission would be very glad indeed to work 
with the Society. . . . 

“Professor L. A. Olney, of the American Committee, 
welcomes the co-operation of the British Committee. The 
relations between the two bodies are most cordial, and 
there are already indications that in regard to light fastness 
no standards will be put forward by either body until 
opportunity has been afforded for the consideration of the 
work and proposals of the other. Professor W. M. Gardner 
says that ‘it is high time some definite standards were 
fixed to enable dyers on the one hand and textile merchants, 
as representing the public, on the other, to know precisely 
what degree of fastness can be obtained for any particular 
shade on their goods. For shades of good fastness stan- 
dards could then be established which could be reproduced 
anywhere.’ It is surely desirable that such standards 
should be valid throughout the world ; with goodwill the 
textile chemists and colourists of these countries ought to 
be able to ensure that universality.” 
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Some Recent Tendencies in Dyestuffs Chemistry 
New Derivatives and New Ring Structures 


Onv of the lines of development of dyestuffs chemistry in the 
ast tew years has been in the direction ut a search for new 
ing structures or new combinations of known ring systems. 
The ever-increasing demand for fast colours, which are 
chiefly to be found in the class of anthraquinone vat dyes, has 
directed this search for new ring structures to the building 
up, en the anthraquinone molecule as basis, of various hetero- 
cyclic rings. This procedure, which was already in evidence 
i<fore 1914, has had several distinct successes. In two of 
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the acridone and anthraquinone ring systems are fused 
Anthraquinone-azines, -thiazines, -thiazoles and -thio-xan- 


thones are further examples of the same idea, though in these 

cases no commercially useful dyes have resulted. Another 

notable example is Pyrazolanthrone Yellow, a dye obtained by 

potash fusion of pyrazolanthrone : 
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vielded, some years ago, the exceptionally fast Hydron Yellow 
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In this instance the Os structure was imposed 
on that of carbazole by condensing phthalic anhydride with 
ethyl carbazole. (It is remarkable that the use ot carbazole 
tseli in place of its ethyl derivative yields a useless pale yellow 
dye of no fastness.) The opposite procedure of building up 
the carbazole nucleus on that of anthraquinone can be accom- 
pl lished in several ways. One of these consists in acting on 
dianth raquinonylamines with aluminium chloride, and an 
example of this method forms the subject of a German patent 
application of this year. Dibromophenanthraquinone is con- 
densed with two molecules of «-aminoanthraquinone, and on 
heating the product with aluminium chloride a fast reddish 
brown vat dye is formed which has the following constitution : 
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Incidentally, this case offers proof of the endeavours which 
ate being made to utilise phenanthraquinone for dyestuffs, 
¢ does also a German patent of last year on the preparation 


of mordant dyes of the phenanthraquinone series. These ar® 
aminohydroxyphenanthraquinones which dye chromed woo! 
in olive-green to black shades 

An entirely new ring structure is made use of, in conjunction 
with anthraquinone derivatives, for the preparation of a new 
series of vat dyes by the Society of Chemical Industry of Basle. 
These are condensation products of cyanuric chloride :— 

N 
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with aminoanthraquinones, and a large number of examples 
have been worked out giving vat dyes of a wide range of 
shades. 

As regards new ring structures, the outstanding example 
of this line of progress is the series of perylenequinone vat 
dyes, of which so much has been heard in recent years. 
Another instance appears in a German patent of this year, 
in which the basic ring structure is that of the so-called 
anthranthrone :— 


i od 
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This substance was first prepared in 1914 by Kalb from 
dinaphthyl-2 : 2'-dicarboxylic acid or the 8 : 8'-dicarboxylic 
acid by a simple dehydration with concentrated sulphuric 
acid. Anthranthrone and its derivatives are capable of 
being vatted and of dyeing the textile fibres. But the parent 
substance seems to have too little attinity to be of much prac- 
tical use (it gives yellowish orange shades on cotton) and the 
obvious procedure has been followed of promoting affinity 
by chlorination and bromination. This treatment at the same 
time intensifies the shade, so that orange to orange-red vat 
dyes are obtained, for which brilliance and great fastness are 
claimed. 

The amount of work carried out on the lines described above 
by the various dyestuft firms, especially in Germany and 
Switzerland, is very great. As a matter of routine, probably 
almost all of it becomes embodied in the patent literature, 
and the extent of this may be realised by the perusal of such a 
work as Truttwin’s Die AKupenfartstoffe. The proportion of 
successful dyestuffs obtained on these lines has so far been 
small, but one success makes up for many failures, and the 
search continues. Work of this empirical nature implies, of 
course, the absence ot any suggestive hypothesis such as Witt’s 
chromophore theory, the inspiration of much fruitful research 
in the earlier periods ot growth of the dyestuffs industry. 





New American Food Dye Approved 

A NEW green food dye, Fast Green FCF, has been added to the 
list of coal-tar colours that will be certified by the United 
Scates Department of Agriculture under existing certification 
regulations. Before recommending its admission to the list 
of permitted coal-tar food dyes, the Bureau of Chemistry, 
which is charged with the enforcement of the Federal Food 
and Drugs Act, subjected the new green colour to rigid chemical 
and physiological tests to prove its purity and harmlessness 
to health. Only dyes which are thus shown to be absolutely 
safe are placed on the list of colours accepted by the U.S. 
Government for certification and use 
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Basic Intermediates for Dyestuffs: No. 1X—Benzidine, 


Tolidine and Dianisidine 
By “ Consultant” 


THE use of benzidine for the production of disazo dyes 
dates from the earlier stages of the dyestuffs industry, but it 
has proved so successful an intermediate and offers such a 
scope for the production of a large variety of shades that its 
use has increased steadily, until at the present time it consti- 
tutes one of the most important intermediates of the industry. 
Its preparation involves two stages, which can, as is usual 
with any such preparation, be accomplished in a variety of 
different ways. The two stages comprise the reduction of 
nitrobenzene to hydrazobenzene and the rearrangement of 
this compound with the formation of benzidine (38). 
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Chemically speaking, the reduction of the nitro compound 
to hydrazobenzene (sym-diphenylhydrazine) is the more 
difficult of the two operations. In the older plant for the pro- 
duction of this substance stoneware or heavily enamelled 
vessels were insisted upon, since it has been stated that the 
use of an unprotected iron vessel materially lessens the yield. 
That this is so seems problematical, in view of the fact that the 
reduction can be accomplished by iron borings. The process, 
where zinc is used for the reduction, is comparatively simple. 
The nitrobenzene (41 cwt.) is run into a suitable vessel fitted 
with a powerful stirrer, reflux condenser, small manholes for 
the addition of the zinc dust and a jacket for temperature 
control. Spirit (20 galls.) and water (50 galls.) are then added 
(the spirit enables the reduction to proceed more smoothly), 
followed by sodium hydroxide solution of 35 per cent. strength 
(120 galls.). The reaction mixture is stirred together for a 
few minutes, and is then ready for the addition of the zinc 
dust, which is fed in at intervals through the manhole, at 
such a rate that the reaction mixture is kept in a state of 
steady ebullition. For the quantities mentioned above, about 
33 cwt. of zinc dust is required, the addition of which takes 
from 3 to 3} hours. If the dust is of good quality the reaction 
mixture will, by this time, have been completely decolourised ; 
if still yellow the reduction is completed by the addition of 
further water and zinc dust until decolorisation is complete. 
The yellow colour, it may be noted, is not the colour of un- 
changed nitrobenzene, but rather that of the sodium derivative 
of nitrothiophene, which occurs in the commercial product. 

The spirit is now blown off with steam, the residual 
sludge allowed to cool somewhat, and then run on to vibrating 
screens (of 60 mesh). Such a screen retains the comparatively 
large crystals of hydrazobenzene, but allows the fine particles 
of zinc oxide to pass through, thus effecting an easy and 
rapid separation. Washing with water is the only treatment 
required before the hydrazobenzene is converted to benzidine. 

The size of the zinc dust is, of course, an important factor 
in the production of a high yield of good quality product. 
If the dust is too small the reduction proceeds explosively, 
and has given rise to several accidents ; if too large, the par- 
ticles are not oxidised sufficiently rapidly, and become 
embedded in the interior of crystals of hydrazobenzene. 
Electrolytic spongy zinc is stated to be superior to any grade 
of zine dust for the reduction of nitrobenzene, but its use has 
not yet become common. The zinc, which forms an important 
item with regard to the cost of the process, is recovered in the 
form of the oxide. This is easy enough where screens are used 
for the separation of hydrazobenzene and oxide, but in the 
older process where the whole batch was run into a mixture 
of ice and dilute hydrochloric acid, it was a more difficult 
matter. 


The use of iron borings as a reducing agent is obvioutsl; 
much cheaper than the use of zinc, whilst in addition the 
reduction affords an almost unique case of a large scale opera- 
tion which can be stopped at definite stages according to the 
amount of reagent used. The three compounds which are 
successively produced in the reaction—azoxybenzene (40), 
azobenzene (41), and hydrazobenzene car be produced in 
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(41) 
quantity according to the amount of iron used. The pro 
cedure is as follows. Nitrobenzene (2 cwt.) and iron borings 
(15 cwt.) are stirred together (it will be noticed that no spirit 
is used) at a temperature of 80° to 90° C., and sodium hydroxuie 
solution of 60 per cent. strength (16 cwt.) is run in at such a 
rate that the temperature remains between 110° and 120° C 
Most powerful stirring is necessary, and the time required for 
the reduction to the azoxy compound differs according to the 
size of the iron borings used—the reaction being essentially a 
surface one. The progress of the reaction is followed by means 
of the setting point of the product, which is sampled at definite 
intervals. The setting point curve for the whole process is 
given in the figure below. The setting point of the mixture 
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at this stage reaches a minimum (—13° C.) when 4o per cent 
of the azoxy compound has been formed, and reaches — 3t° C.., 
when the reduction to the azoxy compound is complete. At 
this point a further quantity of iron borings are added (5 cwt 

together with caustic soda solution (60 per cent., 6 cwt.) 
Reduction proceeds to the azo compound and is complete 
when the setting point reaches 63° C. The last stage—the 
reduction to hydrazobenzene—is accomplished by the addition 
of a further quantity of iron and caustic soda—in quantity 
equal to the previous addition. The reduction proceeds to the 
hydrazo compound, but the stage is only accomplished with 
difficulty, since very stable emulsions are often formed by the 
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powerful stirring which is necessary, whilst there is also a 
tendency towards the formation of aniline. This latter can be 
prevented by lowering the temperature to 80° C., an ex- 
pedient which is, however, attended by the separation of 
solid hydrazobenzene. Benzene is usually added to coun- 
teract this. 

An ingenious method for the reduction of nitrobenzene is 
that which utilises the sodium amalgam from the cathode 
compartment of the Castner-Kellner cell. Nitrobenzene 
is mixed with pyridine and water, and the amalgam is forced 
mechanically through this mixture, which is powerfully 
stirred. The mechanical difficulties of this process have yet to 
be satisfactorily overcome. 

The conversion of the hydrazobenzene to benzidine is a 
comparatively simple operation, and involves the well-known 
migrations which all \-substituted derivatives of aniline show. 
At the same time as the main reaction proceeds, as shown in 
the top line of the scheme, side reactions involving migrations 
to the ortho position take place to some extent, diphenyline 
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(42) being the compound which is formed to the greatest 
extent. In actual practice the hydrazobenzene is suspended 
in twice its weight of water at 35° to 40° C., and a slow stream 
of hydrochloric acid run in at such a rate that there is always 
an acid reaction. When the reaction is permanently acid the 
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liquor is boiled and the benzidine precipitated as sulphate. 
The free base when required can be obtained by the action of 
caustic soda solution on the sulphate. The yield of crude 
benzidine is about 50 per cent. of the weight of nitrobenzene 
used ; about 10 per cent. of the hydrazobenzene is lost as 
diphenyline, which owing to its soluble sulphate is readily 
separated from the benzidine. Further purification of ben- 
zidine is undoubtedly best accomplished by distillation in 
vacuo, less than I mm. pressure giving the best results. 
Tolidine is prepared from o-nitrotoluene in an exactly 
similar manner, but the tendency to ortho-migration is rather 
less pronounced, so that the final product is often much purer 
than is usually the case with benzidine. Dianisidine requires 
as a starting point o-nitroanisole, which can be obtained{by 
the methylation of o-nitrophenol with methyl sulphate, or 
alternatively by the action of methyl alcohol and caustic soda 
on o-chloronitrobenzene. The reduction to hydrazoanisole 
resembles the foregoing processes so closely that a detailed 
description is unnecessary. The zinc dust and spirit method 
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is more successful than the method involving the use of iron, 
and the hydrazo compound is not separated from the zinc oxide 
sludge, but the whole is run straightway into hydrochloric 
acid and allowed to stand several days, during which the 
required rearrangement takes place. 





The Dyestuff Industry : National and International Views 
A General Survey 


The monograph on the chemical industry, submitted te committee B of the Pre paratory Committee for the International Economic 
Conference of the League of Nations by the Association of British Chemical Manufacturers, contains 
some important considerations regarding dyestuffs, which are reprinted helow. 


THE manufacture of aniline dyes and of fine chemicals are 
intensely scientific industries. In none of the other branches 
of chemical industry is the proportion of scientifically trained 
chemists and engineers to the rest of the workers so great. 
in no other section is there so large a number of separate 
processes each requiring meticulous scientific control by 
minds trained in science and skilled in the application of that 
knowledge. The foundation of chemical industry is research, 
pursued for the discovery of new products, improvements in 
manufacturing processes, and utilisation of by-products. 
Where an army of research workers is constantly contributing 
to scientific and technical knowledge it is inevitable that the 
ndustry in which they operate should gradually and con- 
tinuously expand and extend its scope. During the 70 years 
of its life, the aniline dye industry has abundantly demon- 
strated this. It is the parent of the synthetic perfumes, 
pharmaceutical products, photographic chemicals, and even 
of the synthetic ammonia and methanol industries. 

It is, therefore, self-evident that the manufacture of aniline 
dyes is of first importance not only of itself but also by virtue 
of its potentiality as a research centre. Nowhere else in 
industry is such a variety of scope and opportunity presented 
jor the trained chemist. On the other hand, no other industry 
offers like facilities for the training of the post-graduate 
chemist. It has become an axiom that the future of the 
chemical industry largely depends upon its ability to maintain 
and develop its technical and scientific sides. Probably it 
is not an exaggeration to say that the dependence is upon 


the ability of the aniline dye industry to do so. Such a view 
would find support in the very striking examples of chemical 
industrial achievements typified in the synthesis of ammonia 
and of methanol by the application of the principle of high 
pressure catalytic reaction of gases worked out as a side line 
by the dyestutfs industry. 
Varied Activities of Dyestuffs Chemists 

Development of technique is imperative not only in the 
manufacture of dyes but also in their marketing. The 
application of dyest uffs to fabrics, yarns, leather and the host of 
other materials to be dyed follows scientific principles, and its 
operations involve scientific method and skilled control. 
The dyehouse laboratories attached to dye factories are vir- 
tually the fountains from which spring the best methods of 
applving their products. In them a vast amount of incessant 
research goes on. They are, indeed, hardly less important 
than the manufacturing research departments. Their work 
is of an extremely catholic nature—they include amongst 
their functions the control of works processes, and standard- 
isation of products—and they are staffed with chemists of 
varied denominations: tinctorial, textile, biological, and 
physical chemists. 

An excellent example of the type of service rendered by such 
a department is the evolution of suitable methods and processes 
for the dyeing of cellulose acetate silk—a new artificial fibre 
not amenable to the methods and processes in general use for 
other fibres. In this instance new methods of applying 
existing dyestuffs were discovered in the dyeing laboratories 
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of dye factories, which were also the source of information 
leading to the discovery of entirely new groups offdyes 
peculiarly suited to this purpose. 

Too much emphasis cannot be laid on the enormous expen* 
diture involved in chemical industry in the early stages of 
development in new processes and more especially in proving 
their usefulness in their varied applications. Even then the 
country in which the early discoveries are made may not reap 
the benefit. Perkin’s discovery in England of Mauvein was 
the foundation of the synthetic organic dyestuffs industry, 
but the industry was first fully developed in Germany, and 
finally Germany was responsible for producing nearly 90 per 
cent. of the world’s requirements. This example is used in 
the German monograph to show that “‘ this concentration in 
a single country was of decisive importance for the develop- 
ment of this industry into a remunerative large-scale industry.” 
The argument is not conclusive, first because the Swiss dye- 
stuffs industry which grew up side by side with the German 
industry was (although much smaller) remunerative, and 
secondly, it does not necessarily apply to other industries. 
It cannot be contended, for example, that because in England 
and America as well as in Germany there are synthetic ammonia 
industries none can succeed because the work is not concen- 
trated in one country. 

It probably is only sound when applied to goods of which 
the money value per unit of weight is high. Moreover, a 
contemplation of the 1,500 different dyestuffs which have been 
produced in Germany may lead to an erroneous value being 
given to the argument which has been adduced. It seems to 
be conterded that such a number was necessary, or if not 
necessary at least desirable, as contributing in some way to 
the benefit of the colour-using industries. This may be 
doubted. 


The Pre-war Position in Germany 

It must be remembered that prior to 1914 the German 
dyestuffs industry consisted of nine firms of major importance 
and a few smaller firms, all engaged in vigorous competition 
with each other. There was, therefore, not the concentration 
of technique and manufacture in Germany which the German 
monograph appears to suggest. The output of the major 
firms averaged less than 15,000 tons, the individual output 
probably varying from 3,000 to 25,000 tons per annum. All 
the firms were prosperous and secured a remunerative return 
on their capital. There seems to be no reason, therefore, 
why a firm carrying on business on a similar scale in other 
countries of the world should not have been equally successful 
provided it had at its disposal the same degree of technical 
skill. It is true that the German firms had a common advan- 
tage in the close co-ordination existing between the universities 
and commercial undertakings. This advantage was not 
confined to the chemical industry, but was a marked feature 
of German industrial development, which other countries have 
since followed. It may be true that no country has yet 
reached the technique developed by the Germans over a long 
series of years, but the progress made in the big industrial 
countries which have undertaken the manufacture of dvestuffs 
has been remarkable, and much more rapid than anyone 
acquainted with the complications of the industry would 
have ventured to predict. This progress is being continued, 
and within a few years there seems to be no reason why these 
younger industries should not be able to develop and maintain 
themselves out of their own resources. Furthermore, com- 
mercial organic chemistry has, since the war, shown a tendency 
to increase its boundaries, and dyestuffs, pharmaceutical and 
photographic products, which constituted the production in 
1914, are not now the only products which can be manufac- 
tured in a factory equipped for dyestuffs manufacture. 

It should be noted that the vigorous competition between 
the German dyestuffs firms was the chief reason which led to 
the multiplication of types of dyestuffs sold. The number 
is placed in the German monograph at 1,500, but this number 
could be, and will in time undoubtedly be, considerably 
reduced with advantage both to the maker and to the con- 
sumer. It could be reduced probably by more than one half. 

On these grounds, therefore, the British view-point differs 
a little from that of our German associates. Nor can the 
views expressed in the German monograph on the steps which 
have been taken to build up and maintain dyestuffs industries 


in various countries be accepted in their entirety. It is 
admitted that to concentrate the industry in one country 
has certain advantages in fostering its development and 
very material advantages to the country itself. But the dve- 
stuffs industry is in a very special position for two reasons : 
(1) On it is dependent the commercially infinitely greater 
textile industry, and (2) it provides a magnificent training 
ground for young chemists. It was, therefore, essential for 
Britain, in common with other countries, to provide herself 
with an industry which was of such importance to her national 
welfare. It is true, as stated in the German monograph, 
that ‘‘ the market of each individual industry can, therefore, 
be only a fraction of the market which Germany monopolised 
before the war,’’ and that ‘‘ the consequence is that there is 
now in each of these industries a thoroughly unsound ratio 
between overhead costs and current costs of production 
(expenditure on raw materials, power and wages). The 
monograph then continues : ‘‘ Consequently, in none of the 
new producing countries have the younger industries been 
able to develop and maintain themselves out of their own 
resources. Not only has it been necessary in many countries 
to spend public money on their maintenance, but the whole 
market has had to be protected by high customs barriers 
and in some cases import prohibitions have been required to 
regulate and restrict artificially the influx of foreign dyestufts.’ 

On this certain comments must be made. First, the various 
countries were compelled to establish these industries by the 
failure of the supplies of German dyes at the outbreak of war 
in 1914. Secondly, it is not an unusual thing for an industr: 
to have to adjust itself to a lessened demand for its products ; 
it is unpleasant, it takes time, but it is done. Thirdly, the 
production of dyestuffs is only a branch of chemical industry, 
and it can so be linked with other branches as to mitigate the 
financial hardship involved in reconstruction. Fourthly, it 
should be recognised that other countries cannot be expected 
to do in ten years what Germany has had fifty years to 
accomplish. Lastly, the reference which is made to the assist- 
ance which other countries have received by way of publi 
money, high customs barriers, and import prohibitions ts 
incomplete. In the development of her industry over the 
fifty years referred to above, Germany has not been entirely 
without the support and assistance of her Government. 

Supply of Raw Materials 

Agreement can be expressed with the German monograph 
on this aspect of the subject. In Britain, perhaps, more stress 
is laid on the importance of coal, not only as a source of power, 
but as a source of innumerable products obtainable according 
to the method of treatment employed. Other products— 
such as pyrites and sulphur—may, to some extent, be sub- 
stituted, but coal and salt are the fundamental raw products of 
chemical industry, and of these Britain has ample supplies 
The manufacture of aniline dyes, for example, depends mainly 
upon supplies of tar products, acids, bases, inorganic salts, 
bromine, heavy metals, sulphur, and alcohol. 

At the present time developments are taking place in every 
direction, and the possible effect upon the dyestuffs industry 
of the commercial synthetic production of the industrially 
important alcohols, or of the investigations into the conditions 
of carbonisation of coal can hardly be estimated. The avail- 
ability of cheap alcohol is bound, however, to be highly bene- 
ficial to those operations which involve its use as a solvent or 
as an alkylating agent, or which depend upon formaldehyde 
which, at the present time, is obtained commercially exclusively 
from methanol. A very general and widespread activity is 
abroad in the realm of fuel and coal gas, embracing work on the 
determination of the influence of temperature of carbonisation 
of coal on the composition of the resulting tar. This is a 
question which is of first importance to the manufacturer of 
intermediates and dyestuffs who is dependent upon coal tar 
for supplies of essential hydrocarbons, phenols, pyridine, et« 
If, for example, as a result of the research which is being carried 
out, the composition of the tar were varied in the direction of 
greater proportion of the simpler hydrocarbons at the expense 
of anthracene, the synthetic manufacture of anthraquinone 
from naphthalene by condensation of benzene with phthali 
anhydride by way of benzoyl benzoic acid, would assume 
relative commercial importance. That is to say, a set of 


conditions would have been created, which, as in the United 
States of America at the present time, would render a synthetic 
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process for the manufacture of one of the basic products of the 
dye industry a possible commercial success. 
Non-Economic Factors 
Nor can any exception be taken to the statement of fact that 
of recent years there has been a tendency among the countries 
to develop chemical industries within their borders for the 
purpose of making themselves as economically independent as 
possible. Although it is nowhere so stated, this appears to be 
regretted by the writers of the German monograph. Refer- 
ence is again made to the State assistance given in the form of 
tariffs, prohibitions and ‘‘ even money subsidies.’’ Preference 
is apparently given to the system whereby each country makes 
what it is best fitted to make and exchanges these goods for 
others made in the countries most naturally equipped for 
making them. The system is theoretically ideally perfect, 
but unfortunately is difficult to carry out in practice. If the 
lvestutts industry,to which reference has been made previously, 
e taken as an example it will be observed that development 
did not follow these lines. It cannot be said that Britain was 
10t as well equipped as any other country to develop the 
industry after the original discovery of Mauvein. Yet it was 


most successfully developed inGermany. Further, sufficient 
attention is perhaps not paid to the fact that although the 
chemical industry is really a collection of industries they are 
indissolubly interlocked. It is impossible to divorce economic- 
ally the distillation of coal from the distillation of tar, the 
preparation of the intermediate products, the production of 
dyestuffs and of fine chemicals. To only a lesser degree it is 
also necessary that these coal tar industries should be associated 
with the heavy chemical industries. 

National independence is a strong factor to which great 
importance will continue to be attached on purely economic 
grounds, for the reason that very many trades are dependent 
in an ever increasing degree upon synthetic products. This 
need for independence in regard to dyestuffs and fine chemical 
production is all the greater because there have been in the 
past instances in which a country considered it could keep the 
method of production secret to compel other importing coun- 
tries to pay exorbitant prices for the commodity. The pro- 
duction of fine chemicals has in the past lent itself well to 
secrecy, and secrecy has consequently been a strong factor in 
the situation. 





Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Phthalic Anhydride 

ANTHRAQUINONE derivatives can be obtained either directly 
from anthracene by extraction from anthracene oil, purification 
and oxidation, or synthetically from substituted benzoic 
acids, of which the most important for this purpose is phthalic 
acid. The synthesis from these carboxylic acids is variously 
carried out with boric acid, sulphuric acid and anhydrous 
aluminium chloride. Except for a few compounds, the 
synthetic method has not generally been able to compete 
technically with the extraction and oxidation method. The 
most important exceptions have been (a) Anthracene Brown 
obtained from benzoic and gallic acids with sulphuric acid ; 
(b) Quinizarine from phthalic anhydride and parachlor-phenol 
with boric and sulphuric acids ; and (c) 2-Methyl-anthraquin- 
one from phthalic anhydride and toluene with aluminium 
chloride and sulphuric acid. 

These three examples also very conveniently illustrate the 
three most important variations of the synthetical method. 
In the first, there is one carboxylic acid group in each con- 
stituent. 
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It is only applicable to a few derivatives, and is otherwise 
chiefly of theoretical interest. 

The third example above takes place in two stages ; alu- 
minium chloride, toluene, and phthalic anhydride give toluoyl- 
benzoic acid, and the toluoylbenzoic acid is then converted 
to 2-methylanthraquinone by sulphuric acid with loss of a 
molecule of water. This is the most important of the three, 
as it is the only one which is general, and which can be used 
for anthraquinone itself. The necessity for aluminium chloride 
is a big disadvantage, as this is comparatively expensive for 
use in the synthesis of a basic intermediate. 

Quinizarine Derivatives 

The second method—(b) above—is very similar to the 
first, and shares with it the advantage of cheapness and of 
giving the anthraquinone derivatives straight away. It 
provides a valuable way of manufacturing quinizarine, the 
source of some of the most important Acid Alizarine colours. 

It has been recently extended by British and American 
investigators to derivatives of similar type, but its scope is 
very limited. In B.P. 234,533 (S. D. L., Thomas and Hooley) 
it was shown that instead of p-chlorphenol, the similar 
o-chlorphenol, or 2.4-dichlorpheno] could be used, these 
giving 2.3-chlorhydroxy-anthraquinone and chlor quinizarine. 
The same chlor quinizarine has now been obtained from the 
isomeric 3.4-dichlorphenol by the same method (B.P. 260,544, 


Newport Co.) The boric acid in these reactions operates both 
in the condensation and in the hydrolysis of the alpha-chlor 
atom. Dodd, Sprent, and United Alkali Co. describe in 
B.P. 245,584 the production of quinizarine from o-chlorphenol 
using boric acid, and of chlorhydroxy anthraquinones from 
both o- and p-chlorphenol without boric acid. 

It is interesting to note that the production of quinizarine 
from p-chlorphenol helped to establish the position of the 
chlorine in this substance (Bey., 1875, 8, 152). 

According to F.P. 550,364, the production of Anthracene 
Brown is very much improved, if the benzoic and gallic acids 
are heated with sulphuric while air is excluded. The yield 
is stated to be doubled and the product obtained much purer. 

The third method of synthesis, the modified Friedel-Craft 
reaction, has during the last few years attained considerable 
importance in America where the supplies of anthracene oil, 
as a result of the use of anthracite, are smaller. The most 
important stage in this was the development of the air- 
oxidation method for the production of phthalic anhydride 
from naphthalene, by Conover, Gibbs, and others in America 
and Wohl in Germany. The production of anthraquinone 
is a well-known process, the yields being almost theoretical, 
so that there have not been any important additions to the 
process as a result of its recent exploitation. As a matter of 
fact, the main lines of the synthesis of anthraquinone bodies 
in this way had already been laid down in Germany and 
Switzerland before the war, following on the importance 
assumed by phthalic anhydride as an intermediate in the 
synthesis of indigo. It is, however, unlikely that many of 
these were actually worked. 

The production of 2-chlor-anthraquinone from chlorbenzene 
is already known. Only recently have dichlor-anthraquinones 
been produced from dichlorbenzenes. Max Phillips has 
condensed ortho- and para-dichlorbenzenes, producing from 
the former 2.3-dichlor-, and from the latter 1.4-dichlor-anthra- 
quinone (].A.C.S., 1927, 49, 437 and 1926, 48, 3198). As 
normally, dichlor-benzoyl-benzoic acids are first formed, 
and these then treated with sulphuric acid. The 2.3-dichlor 
body appears to be formed exclusively, although generally 
the 3!:4!-substituted o-benzoyl-benzoic acids give both 1:2- 
and 2:3-anthraquinone derivatives on ring closure. Previous 
unsuccessful attempts at these syntheses have been reported 
in the literature. 

Dinaphthanthracene-diquinone 

In addition to phthalic acid, the 1:2:4:5—-tetracarboxylic 
acid of benzene (pyromellitic acid) and the hexacarboxylic 
acid (mellitic acid) will condense with benzene in the form of 
their anhydrides. Several higher homologues of anthraquinone 
of the dinaphthanthracene-diquinone type have been prepared 
in this way. 

In a series of recent papers in the -Wonatshefte (1927, 47, 


519, 610), Seka and his collaborators describe the production 
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of derivatives of dinaphthanthracene-diquinone, including the 
reduction of this body and the production of nitro, amino 
and arylido derivatives. The reactions of this quinone 
are not exactly analogous to those of anthraquinone. Thus 
by heating a mono-nitro derivative with aniline, two anilido 
groups are introduced. co CO 
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Although compounds of this type appear to ofter considera- 
able scope for the production of series of compounds, parallel 


to the already known and valuable anthraquinone ones, they 
are technically handicapped by their high initial cost. 


Syntheses from Opianic Acid 

Another method of synthesis, discovered by Bistrzycki 
and not so far mentioned, has been recently developed by 
Adams. Bistrzycki condensed ortho-aldehyde-acids with 
cresols and cresol ethers. Now, using a substituted aldehydi 
acid such as opianic, this on condensation with a pheno! 
gives only one derivative, whereas a substituted phthal 
acid with its two carboxylic acid groups may give a mixture 
of two, or if only one is formed, its constitution is ambiguous 
These substituted aldehydic acids are, therefore, very valuable 
for elucidating structure. Condensation takes place para to 
the hydroxy group, but by filling the para position with a broni- 
ine atom, Adams has been able to obtain condensation in the 
ortho-position. After condensation the bromine is removed 
the benzylbenzoic acid converted to an anthrone, and the: 
oxidised. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

The dyestuff market showed very little change during the 
month of June, with perhaps a tendency towards a smaller 
demand. The position is undoubtedly better than it was a 
few months ago, but there can be no great change until the 
cotton industry shows an improvement. The opportunity to 
test the effect of cheap cotton on the Lancashire trade has not 
materialised, owing fundamentally to the clever marketing of 
the cotton crop. The Mississippi floods helped considerably, 
and it would appear that a few boll weevils later will be 
sufficient to keep the price of cotton up, despite the fact that 
the estimated surplus is some seven million bales. With the 
increased cotton prices the market is firmer. With more 
settled conditions, China is buying again, and the favourable 
monsoon news should stimulate Indian buying, with the 
result that on the whole the outlook is favourable. 

A decided novelty in the market is the appearance of French 
dyestuffs, made by the Compagnie Nationale and offered by 
Brown and Forth. The range would appear to include several 
dyestuffs not made in Great Britain and hitherto imported 
from Germany. The effect of this competition on the prices 
of the German colours will be watched with interest. 


Yorkshire 

It is regretted that June cannot be reported to have brought 
with it an improvement in trade. On the other hand, it is, 
perhaps, a matter affording some consolation that, in spite 
of the Whitsun holiday and the fact that Yorkshire collieries 
are working only two or three days per week, dyestuff makers 
report a steadiness and a result similar to those of May. 

The Huddersfield trade has somewhat slowed down, the 
conditions not being quite as good as they were a month ago. 
In the worsted section the effect of ‘‘ between seasons ’’ is 
being experienced. Last month we reported a continuance 
of demand for fancy weaves and rich colourings; it still 
predominates, but plain cloths in the finer qualities are now 
also being taken up. The woollen trade has developed brisk- 
ness, and good business is being done with the Continent. 
Dewsbury notices that in the women’s trade there has been 
a definite turning away from velours towards tweeds of a 
class helpful to the trade of the district. Canada and Holland 
continue to furnish the largest overseas orders, and trade is 
being done with Germany. Competition with the factories 
of Germany, Italy, and Czecho-Slovakia is, however, still 
severely felt both at home and in foreign markets. Japan has 
placed increased orders, but the cloth trade with China is 
slight and consists mainly of orders for scarlet blankets. 

The continental deputation sent by the Colour Users’ 
Association made investigations which revealed the fact that 
a certain British-made colour was being sold on the Continent 
at a lower price than that which British users in the home 
market had to pay, and the matter is being taken up by the 
Association’s representatives on the Dyestuffs Advisory 
Licensing Committee. Surely it is an old practice, and one 
followed very extensively pre-war by the Germans, to the 
serious cost of the English colour industry. On the other 
hand, it is felt by the makers that they have a real grievance 
in that the Dyestuffs (Import) Regulation Act, established to 


nurture their industry during its nursery days, should |! 
rendered almost ineffective by the existence of a price factor 
and complete absence of evidence of pre-war values. Appa- 
rently there is no sealed pre-war sample available, and doub* 
is openly expressed as to the fact that certain standards ot 
strength, put forward by the colour user are actually those to 
which the stated pre-war prices refer. At the same time, 
while inquiries show that prices charged by German manu- 
facturers, for dyestuffs used in Germany are 60 to 70 pet 
cent. above pre-war level, many of the British-made colours 
are being sold to British consumers at prices very much less 
than 60 per cent. above pre-war level. Indeed, in 
instances, pre-war level has been reached. 


Scotland 

June has been a slightly disappointing month. While the 
textile trade, generally, has maintained its previous prosperous 
position, there is no indication of continued improvement ; 
the dyeing and finishing trades have been slightly less busy 
and there has been some falling off in dyestuff orders. Per- 
haps, however, with the desire for improvement so strong 
feeling is unduly sensitive to any indication of decline, and 
any set back to the general improvement which has been 
noticeable during the last month or two is regarded more 
seriously than it need be. Although it is really a little early 
to cast any blame on the holidays these may be exerting some 
influence. There is no doubt that, at the present time, most 
buying is from hand to mouth, and that the prospect of 
holidays in the near future will prevent the placing of further 
orders where stocks are sufficient to carry over this period. 
As, however, July is the most important holiday month in 
Scotland and is sure to show some dislocation, it looks as 
though it would be August, at the earliest, before any further 
improvement may be looked for. 

Conditions at Hawick in the tweed and hosiery sections are, 
perhaps, a little less uniformly good than last month, and a 
few manufacturers have not got a great deal of work in sight 
Work on the spring patterns is going forward rapidly, and the 
tendency is to attach still further importance to fancy goods 
At Galashiels employment is good and a number of manu- 
facturers are working overtime ; and there is an improvement 
at Dumfries. In the Glasgow district, dyeing and printing 
are a little below the level of last month. 

A further stage in the development of the Scottish Artificial! 
Silks, Ltd., was marked by the recent issue of the remainder 
of the share capital. The balance sheet of J. and P. Coats 
Ltd., shows a decline on last year. Part of the blame is laic 
to the charge of current dyestuff prices, although there should 
be even less excuse for this plea in this case than in others. 

Mr. Sutcliffe Smith’s review at the annual meeting of the 
Colour Users’ Association provides its usual interesting 
reading, with its balanced, appreciative, and critical survey 
of the British dyestuff position at the present time. The 
value of the dyestuff imports for last year is, perhaps, a little 
disquieting. Whether it means anything else or not, it 


some 


indicates practically a million pounds going abroad which 
would be better augmenting the resources of the industry 
here. 
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Dyestuff “ Arrangements” 


OvuR well informed Lancashire correspondent, in his 
market report for July, makes some interesting comments 
on rumours as to contemplated changes in dyestuff organisa- 
tion which have been attracting attention recently. It is 
reported, for example, that an arrangement has been 
arrived at whereby the British Dyestuffs Corporation is to 
manufacture certain of the calico printing specialties of 
Durand and Huguenin S.A. of Basle, and that the firm of 
Bard and Wishart of Manchester will continue as the sole 
selling agents for such specialties in Great Britain. Another 
less definite but widely spread rumour relates to certain 
‘“ business arrangements in the dyestuff world.” There 
is no indication of what these “ arrangements ”’ are, but 
one may assume that, following the modern fashion, they 
have to do with the restriction of wasteful competition, 
the adaptation of output to the availabe markets, and 
the better organisation of sales and distribution in reference 
to the needs and convenience of consumers. Opinion in 
the industry appears to be quite ripe for some scheme for 
rationalising and co-ordinating its activities. 


Caledon Colours on Cotton Yarns 

WE have received from Scottish Dyes, Ltd.,Grangemouth, 
a folding pattern card of more than usual interest, showing 
their Caledon Colours on cotton yarn. The shades shown, 
beginning with yellow and ending with black, number a 
level 12 dozen, and include straight colours and compound 
shades. If this stood alone, it would be a remarkable 
testimony to the advance this country has made in the 
production of vat colours since the war, when such colours 
were almost, if not quite, outside the range of British 
production. The Caledon Colours belong to the anthra- 
quinone vat series and are of unsurpassed fastness, and 
their use is regarded as essential for the highest classes of 
fast coloured goods. The present pattern card shows the 
colours in self and mixed shades on a mercerised bleached 
cotton yarn. Except where otherwise stated, the dyeings are 
of simple strength pastes. The Caledon Colours can also 
be obtained as double strength pastes and triple strength 
powders. When dyeing self shades they fall into three 
groups, and the dyeing method appropriate to each group, 
as well as the fastness qualities, is given in tables. For 
dyeing mixed shades it is generally advisable to mix colours 
that occur in the same group, and not to use hot and cold 
dyeing colours together, though there are exceptions to this 
rule. Suitable mixtures for a large range of shades may be 
obtained from the present patterns. Dyeing may be 
carried out in wooden or in iron vats, but a warning is 
uttered that no other metal should be used, unless it be 
Monel metal. The methods differ according to whether 
the goods are to be dyed in the beck or in machines. 
A New Geigy Red 

To their well-known range of Polar Colours the firm of 
J. R. Geigy, of Basle, have now added No. 717 Polar 
Brilliant Red B conc., which is shown on a pattern card 
received from the Geigy Colour Co., Ltd., of Manchester, 
dyed on wool, weighted and unweighted silk, and wool and 
silk. Four shades of the colour are illustrated, as the result 
of 0°5 per cent., I per cent., 2 per cent., and 3 per cent. 
baths, and the effects, whether on silk or wooi or a mixture 


of both, are equally satisfactory. The outstanding feature 
of the new colour is its brilliance and purity of shade, in 
which it excels all the other colours of the series. It is 
recommended, like the other Polar Colours, wherever good 
fastness to light and to washing and ordinary fastness to 
milling are required. In consequence of its fastness to 
sulphur stoving, it is especially suitable to the manufacture 
of blankets, and its fastness to acid milling makes it of 
interest in hat manufacturing. 


New B.D.C, Colours 

THREE new colours are announced by the British Dyestuffs 
Corporation—Naphthalene Fast Black 4B, an addition 
to their range of acid colours ; Thionol Brown G, an addition 
to their sulphur colours ; and Chestnut Brown, an addition 
to their acid colours for leather dyeing. Naphthalene 
Fast Black 4B is particularly applicable to the dyeing of 
wool hosiery yarns and material for knitting purposes 
generally, since it gives what is described as ‘“‘a full 
bloomy tone, with good fastness to washing.” It is also 
of particular interest for the dyeing of hat bodies, as it 
possesses good penetrating properties and fastness to 
water. In the latter respect it is said to be superior to 
the average acid black, and in addition it is not affected 
by dveing in copper vessels. The garment dyer will note 
that it dyes wool and silk fairly well from a neutral dye 
bath. 

Thionol Brown G, which gives a bright yellowish brown 
shade, is applicable to all tvpes of cotton materials where 
fastness to washing is of primary importance, while the 
very good fastness to cross dyeing makes the colour par- 
ticularly applicable for dyeing cotton warps, such as are 
used for the production of mohair linings and union 
gabardines. It is also recommended for the dyeing of 
cotton materials that are subsequently to be rubber 
proofed, as it is fast to the ‘‘ cold cure” vulcanising pro- 
cess. 

Chestnut Brown is intended for the use of dressers of 
chrome, semi-chrome, and vegetable tanned leathers. It is 
described as possessing good solubility and excellent level 
dyeing properties. In addition to its value as a self 
colour, it serves as an excellent basis for the rich brown 
shades so much in demand for shoe and fancy leathers. 
For this purpose it can be shaded with Citronine R conc. or 
Acid Phosphine R and Naphthalene Black 12B. In the 
dyeing process, it is stated that in the case of chrome 
leathers, while previous mordanting with tanning extracts 
may be adopted, equally good results can be obtained 
without using this process. 


Dyestuff Prices and Textile Trade 

It seems clear from recent references that the im- 
pression in some quarters, that the selling prices of textiles 
are seriously affected by the prices of the dyestuffs used in 
their colouring, has been effectually removed. Mr. Sut- 
cliffe Smith, in his address to the Colour Users’ Association, 
made a fairly pointed reference to ‘‘ distorted references 
to the eftect of dyeware prices on the textile industry.” 
“It has been alleged,’ he said, “that the Dyestuffs 
(Import) Regulation Act has been the cause of the setback 
in sections of the textile industry. Whilst it is imperative 
that every cost in the items of production must be brought 
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down to the lowest economic price, I suggest that in many 
instances exaggerated statements have been made as to 
the cost of dyewares reflected in the ultimate selling price 
per vard of cloth. On the other hand, I contend that the 
fostering of the dyemaking industry in this country has 
been of considerable assistance to the textile trade, as, 
for example, in the production of dyes for the new fabrics 
which have been developed so rapidly during the past 
few years.’’ The Clayton Aniline Co. supplies testimony 
to the same effect, declaring that they have on numerous 
occasions investigated cases of alleged loss of trade due to 
the high cost of dyestuffs, and in every instance have been 
able to prove that the actual cost of the dyeware on the 
finished fabric is so small as to be a comparatively negligible 
factor, and that the true explanation is that labour costs 
and conditions on the Continent are so much more favour- 
able than at present prevail in this country that even if the 
cost of dyestuffs were omitted entirely, the result would be 
the same. They even suggest a Board of Trade inquiry, 
being confident that the result would be a tribute to the 
valuable work for the nation done by the British dyemaker. 


Dyestuff Licences for July 

THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 1920, 
made during July, has been furnished to the Board of Trade 
by the Dyestuffs Advisory Licensing Committee :— 

The total number of applications received during the 
month was 641, of which 480 were from merchants or 
importers. To these should be added 26 cases outstanding 
on June 30, making a total for the month of 667. These 
were dealt with as follows: Granted, 578 (of which 532 
were dealt with within 7 days of receipt); referred to 
British makers of similar products, 70 (of which 51 were 
dealt with within 7 days of receipt) ; referred to reparation 
supplies available, 3 (all dealt with within 2 days of 
receipt) ; outstanding on July 30, 1927, 16. Of the total 
of 667 applications received, 586, or 88 per cent., were dealt 
with within 7 days of receipt. 


German Dyestuffs Exports 

THE statistics for the first quarter of 1927 show that, 
evidently without detriment to the domestic market, ex- 
ports from Germany of the more important synthetic 
dyestuffs have increased. Aniline, tar, and sulphur dye- 
stuffs exports were 6,963 metric tons, as compared with 
4,957 in the same period of 1926. The relative increase 
in alizarine dyestuffs was even greater, having been 1,235 
tons, as compared with 272 tons. Indigo was exported to 
the amount of 4,517 tons, as compared with 3,942 in the 
first quarter of 1926. Heavy competition in indigo by 
three American. companies has been mentioned in Frank- 
fort lately, principally with regard to the Japanese and 
Chinese markets. Apparently not only the Germans 
but also the Swiss are affected by this competition. 
Spirit Soluble Colours 

THE latest American products include a new range of 
spirit soluble colours, which the Du Pont Co. are marketing 
under the name of Luxol Colours. The special features of 
this series are their solubility, exceptionally good fastness 
to light, and the wide range available. The Luxol colours 
are soluble not only in methyl and ethyl alcohol, but also 
in pyridine, furfural, and diacetone alcohol; a few are 
even soluble in acetone. With those soluble in ethyl 
and methyl alcohol the wood finisher is able to stain wood 
previous to the application of pyroxylin lacquer without 
any danger of the colour bleeding into the lacquer; at 
the same time the use of these colours avoids the raising 
of the grain and obtains a fastness equal to that of the 
acid water stains. The solubility of some of them in the 


higher alcohols makes possible a wide range for producing 
transparent coloured pyroxylin lacquers of exceptional 
fastness to light. The same company also announce a 


new diazo colour and an olive drab sulphur dye, to be 
known respectively as Pontamine Diazo Orange G and 
Sulfogene Olive Drab Y. 


American Shades for Autumn 

THE hosiery colours issued for the United States autumn 
season, 1927, by the Textile Colour Card Association in 
co-operation with the National Association of Hosiery and 
Underwear Manufacturers comprise delicate shades for 
evening and darker tones for daytime wear. The new 
evening tints are Opera Pink, a rose which harmonises 
with Debutante Pink, Opal Mauve, a pale violet, and 
Vanity, a nude shade. Other colours include Mirage, a 
greyish beige ; Yosemite, a golden lustre appropriate for 
autumn, and Bronze Nude, a medium brown ; Seasan, a 
light greyish tan; Manon, a medium brownish grey ; 
Merida, a soft café-au-lait colour; Beechnut, a shade 
darker, and Rifle, a dull slate grey. Some colours repeated 
from former cards because of their popularity are Harvest, 
Moonlight, French Nude, Grain, Dove Grey, Evenglow, 
Blue Fox, Aloma, and Beige. Incorporated in the hosiery 
card are also the shoe colours. The six shoe colours chosen 
by the allied shoe and leather committee appointed by the 
Tanners’ Council, the National Boot and Shoe Manufac- 
turers’ Association, and the National Shoe Retailers’ Asso- 
ciation, in co-operation with the Textile Colour Card Asso- 
ciation, are Brierwood, a mahogany, Andorra, a deep- 
toned brown, and Whippet, a neutral shade bordering on 
fawn. The well-known Stroller Tan, a rust shade, Sauterne, 
a light gold-tinted tan, and Plaza Grey, a medium tone, 
have been retained. 


Dyestuffs Research in America 

TECHNICAL research on dyeing and textile chemistry has 
been distinctly advanced by the intensive studies under- 
taken by the American Association of Textile Chemists 
and Colourists. The Research Committee of the Asso- 
ciation has laid the groundwork for some years of future 
research on the fastness of dyes and related problems. 
So fruitful have been its preliminary efforts that the 
Association has now appointed a regular Research Associate 
to assist in carrying on further studies at the Bureau of 
Standards in Washington. With the establishment of 
more intimate contact with the Bureau of Standards 
laboratories, the work of the Research Committee enters 
upon a new and promising stage. The committee’s prin- 
cipal project, a series of exhaustive tests for the purpose 
of standardising the fastness of dyes, has been generously 
aided during the past few years by one of the Bureau's 
chemists, and during last summer the Association had 
a second research assistant engaged at the Bureau labora- 
tories. This assistance, though capably rendered and of 
the utmost value in advancing the project, lacked the 
continuity so essential in scientific studies of any kind. 
A Bureau chemist can devote only a limited time to 
co-operating with the various research associates established 
at the Government laboratories by trade and technical 
groups. The new associate, on the other hand, has been 
engaged under yearly contract to give his entire time to 
the Association’s research work on dye application and 
textile chemistry, and will consequently be able to develop 
more rapidly the special phases of this work assigned to 
him by the Research Committee. His operations will be 
supervised by the Committee, to which he will regularly 
report, so that the progress of his studies will be definitely 
marked. He will probably be engaged at first in com- 
pleting the work of standardising the fastness tests and 
classifying dyestuffs according to these tests. One of the 
important projects planned by the Association is the 
establishment of a service for distributing dyed samples 
based on these fastness standards. In this standardisation 
work it will co-operate with the British Society of Dyers 
and Colourists. 
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Treating Silk with Tannins 


(From a Correspondent) 


THE application of tannin to silk has some importance in 
various branches of the industry, either as a mordant, directly 
for weighting, or as the preliminary for a fast deep black. For 
the first purpose, when a tannin-tartar mordant is employed 
for basic dyes, a fairly pure tannic acid is used in order that 
the silk may be kept as nearly white as possible. If this is 
not done there will be a loss of brightness in the resultant 
shade. 

A typical formula for this would be : 





10 lb. to 40 lb. 
100 gals. 


Tannic acid 
Soft water 


The amount of tannic acid varies according to the depth of 
shade to which the silk is to be dyed. The fabric is padded 
through the liquor at 140° F. six times, to and fro, whizzed 
and left damp for from four to eight hours. It is then passed, 
without washing, through the tartar bath :— 

5 lb. to 20 lb. 
$ 1b. to 1} lb. 
100 gals. 


Pe TORIES i 6 Ss eres ices 
Soda Ash 
EMR WE oie KG se arsn ashe ou eee ae 


This bath should be used warm only, say, at 110° F. Unless 
the goods are of very light texture, they should be entered 
in the flat state, so that there may be no tannin unacted upon. 
They should be worked as much as in the tannin bath, and then 
rinsed very thoroughly. Generally this is followed by a soap 
wash, then another water rinse, after which the goods are dried 
if dyeing does not come immediately after. 


Tannin for Weighting and Producing Black 

When tannin is applied to silk for the purpose of weighting 
and for the production of black by means of iron, the two 
purposes are usually combined; that is to say, the manu- 
facturer in getting his black desires that the silk shall be 
weighted at the same time. Tin-weighted silk can be dyed 
black in the ordinary way, but there are some special cases 
in which a tannin-iron or tannin-logwood-iron black is needed. 
In order to discover which of the large number of natural 
tans would give the best commercial black a great many 
experiments were made. Yellow Italian silk was used; it 
was prepared by soupling in a bath containing : 
rib: 
100 gals. 


Green Olive Oil Soap 
PE RI ois 24 is awn Se we Se 


for half an hour at 140° F., and whizzing but not washing. 
The tan solutions were made up to a strength of 2° Tw. at 
140° F. The silk was worked in this for half an hour and 
washed in cold, unsoftened water for ten minutes. It was 
then dipped in a bath of black iron liquor of 2° Tw. at 140° F. 
for half an hour and washed in soft water for ten minutes. 
It was then dried for a comparison of shade. 

The following list of tans has appended to each a few words 
of description of the black obtained. The colour desired was 
a rich full black that was black ; if it had a tinge of blue in 
it, it would perhaps pass, but a greenish shade or a tendency 
to rustiness were out of the question. 


NAME OF TAN. CONDITION. CoLowur. 
ROGING TAIIGE: $6606.56 65695533. ee Tinge of vellow 
er Ol i BRA Rass 4-4 Poor black 
Chestnut (best French) ..... EEIPOCE: hain Tinge of blue 
Crown Quebracho ......... MORCLACU oases: Good black 
TOMI, 65s iv aha oes 40K NE i'w 3k as Good black 
CL. | a oc, Seamer n peeeet ass...3 Good black 
Pc Sees yee ee EMAKOCE - 2... Brown 
SEE. venues Ginia see pike werner EXGEOCE  ..ces0 Good black 
Gall (75 per cent. Gallotannic Solid ......... Purple 

Acid) °° 
Gambier (40:per cent. Catechol) Solid ....... Green 
ce ae Seer er a ee Good black 
RESGOASEER 04 6 0:000 en odin ds b4's ere Grey 
LACE TOONS 0.656 666 cA 0 Pods and seeds. No colour 
Myrabolans ............06. Ground ...... Good black, harsh 
ee ee ee [cng Good black, harsh 
eS eee ee Battece: ... 5). Yellow brown 
Plantation Gambier ........ oe oe Grey 


OMB TMONO s 5.60.6 Be cd cieisceces SOE soc cava Tinge of yellow 
oi eee icra Extract’ ...... Tinge of blue 
RPROPCIOOM 6556 odes a ecaees Ewtrace «..<5 Tinge of yellow 
RINE oevess.ci0-sie ein nee tiacee ROO 606.000 Brown 
MEE .seadl<-a salves aa Ground ..... Good black, harsh 
MEM, Lihivars ¥ siciwieht-Saveatces Extract ...... Good black, harsh 
SYMEMGUG RAMs oc 5s ciecicnces Liquid ......- No colour 
pe re err Commercial . Tinge of purple 
Tara (30 per cent. Pyrogallic Pods ........ Good black 

Acid) 
Ly A eer cree ree Ground 2... Tinge of purple 
Valonia (30 per cent. Pyro- Extract ...... Good black 

gallic Acid) 
WORN © ewietesweeeswadeies Extract .< ccs Good black 


The best of these were picked out for further consideration 
and testing. Several really good ones could not be used on 
account of their cost ; others were dropped because additional 
plant would have been needed for their extraction, as they 
were only marketed in their natural forms ; this was considered 
too expensive and troublesome. There are tans which yield 
a beautiful black but leave the silk harsh, and it is not always 
convenient to add softening agents which might interfere 
with subsequent processes. Finally the choice was restricted 
to two, namely, chestnut (best French extract) and 
divi-divi extract. They both give good full blacks, are com- 
paratively cheap, easily obtained and ready for use. Chestnut 
alone had a slight tendency towards harshness, divi-divi alone 
was inclined to be a shade rusty, but a mixture of one part of 
chestnut with two or three of divi left little to be desired. 
There was a slight improvement in colour when a little 
sumach extract was put in, but again the harshness became 
prominent, and therefore it had to be dropped. 

In order to arrive at these decisions a large number of trials 
were made, the final results of which are embodied in the accom- 
panying table. Two kinds of silk cloth were used: A is 
Italian yellow only; B is Italian yellow warp with a white 
Japan weft. For the purposes of these tests the silk was not 
soupled, but was weighed after drying. The tests were made 
at four different temperatures on tan baths of 2° Tw. tested 
at 140° F. :— 


TAN. TEMPERATURES, © F. 
120 140 160 180 

A B A B A B A B 
Divi-divi «<<. 30°5 29°5 32 31 34 32°5 34 36 
Chestnut ..... 26°5 24 29 25 31 30 30 40 
Divi I part . . ; ae : aa nie 
Chestnut 1 a - ill ma 35°53  39°5 
Divi 2 parts i 
. > 26°5 2°56 : 8. 
Chestnut 1 part f ~” sa 33 32°5 35 3°"5 


The above figures indicate the percentage of weighting 
added to the silk by simply dipping in the tan at the required 
temperature for half an hour and then rinsing in hard water 
for ten minutes, after which it was squeezed and dried for 
weighing. It will be seen that as the temperature rises, so the 
quantity of tannin absorbed by the silk increases, and also 
that Japan silk absorbs less than does the Italian at the lower 
temperatures, but at 180° F. the positions are reversed. The 
reason for this is that the Japan silk is a harder variety, one 
in which the sericin is less easily attacked than is the case 
with the Italian, but when it is heated sufficiently to soften 
the sericin, the tan absorption takes place readily enough. 
This change in the behaviour of different sorts of silk is a 
point that needs careful study at all times. China filature 
silk is, perhaps, the hardest of all those usually met with, 
and will allow of the highest temperatures without trouble, 
while Kashmir must be very carefully watched at anything 
over 140° F. 

The variation in final results that arises solely from the 
differences in the silks themselves is a matter not sufficiently 
realised ; the dyer may be, and frequently is, blamed for 
defects which are not the outcome of his carelessness, but 
which occur because he has received no warning as to the 
material he is using. 
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Basic Intermediates for Dyestuffs: No. X—Phthalic Acid 


and Its Derivatives 
By “Consultant” 


To remark upon the large part played by phthalic anhydride 
and its derivatives in the dyestuffs industry is almost super- 
fluous, since it has been recognised as a fundamental inter- 
mediate for the large scale manufacture of dyes since the 
synthesis of indigo was first put upon a commercial basis- 
an event which had its origin, almest fifty years ago, in the 
experiments of Baeyer. The various reactions which make 
phthalic anhydride such a desirable starting-point in dyestuft 
synthesis may be broadly divided into two groups: those in 
which one of the carbonyl groups undergoes a true condensa- 
tion with the hydrogen atoms of another intermediate, as in 
the preparation of phenolphthalein, and the more important 
reactions in which it serves as the starting-point for amino- 
compounds containing a carboxy] group in the ortho position, 
z.e., the anthranilic acid series of compounds. 

The extremely large quantities of phthalic anhydride which 
are required, mainly for the production of synthetic indigo, 
render necessary a cheap starting material; naphthalene, 
which sells at between 14}d.—12d. perlb., furnishes this primary 
necessity. The processes by which naphthalene can be con- 
verted into phthalic acid invariably involve oxidation, much 
of which is done by sulphur trioxide, although an increasing 
quantity is now being oxidised by aerial oxygen through the 
intervention of a suitable catalyst. 

The oleum-mercuric sulphate process depends for its 
success on a reaction which may be illustrated thus :— 


Puts. /\co 
} | 9H.SO, + | No + 


anil 


and which takes place to a considerable extent only in the 
presence of a suitable catalyst, mercuric sulphate being the 
one most favoured industrially, although many others have 
been suggested and demonstrated to be effective. The 
preliminary operation in the older process is the preparation 
of a convenient solution of naphthalene. This is accomplished 
by the aid of sulphuric acid. Naphthalene (34 cwt.) is added 
with stirring to sulphuric acid (66° Baume) (1 ton 17 cwt.) 
and 23 per cent. oleum (}$ ton) is run in over a period of 
three hours. This solution of naphthalene is prepared in 
considerable quantity and is stored in tanks on the floor above 
the oxidising pans. 

The oxidising pans are shallow pans of wrought iron 
stainless steel is said to be not altogether satisfactory—seven 
to eight feet in diameter and about 2 ft. deep. The general 
appearance of the layout is shown in Fig. 1, which is, of course, 
diagrammatic. The stirrer provided for the oxidation pan 
has only the smallest clearance between its blades and the 
bottom, so that charring is minimised to a great extent, an 
effect which is sometimes aided by the addition of a number 
of steel balls to the charge. The cover is provided with the 
usual inlets for pressure gauge and thermometer, and a wide 
duct for the efficient removal of the vapours evolved. This 
latter is usually from 8 in. to 1 ft. wide, since a charge of over 
100 lb. weight is worked off in a little over a quarter of an 
hour. To achieve sufficient control over the progress of the 
reaction the retort must be gas-fired. In working off the 
charges the catalyst is first prepared in situ. Sulphuric acid 
(2 cwt.), which has been adjusted with oleum to 100 per cent. 
strength, and mercury (10 Ib.) are placed in the pan, and heated 
until the bulk of the excess of acid has distilled over. This takes 
about 13 hours, after which a charge of the prepared naph- 
thalene solution is run in—about 75 to 100 Ib., according to 
the dimensions of the pan. The heating is then regulated so 
that the whole lot distils over in 15 to 20 minutes, after which 
a fresh charge of the prepared naphthalene solution is run on 
to the catalyst and the operation repeated. This repetition 
is continued until so much charring has taken place that the 
efficiency of the catalyst becomes affected. The efficacy of 
the catalyst can then be restored by the distillation from the 


gSO, + 2CO, 


-> & 


L S\/ 


pan of a charge of plain sulphuric acid. After a time, however> 
even this fails to restore activity and the pan is opened up» 
chipped out, and thoroughly cleaned. The residues are worked 
up for the mercury which they contain. 

The percentage of carbon dioxide in the exit gases, as 
measured by gas analysis, gives the control chemist an indica- 
tion of the efficiency with which the catalyst is performing. 
When the carbon dioxide content reaches 0°8 per cent. it is 
a sign that cleaning by acid distillation is necessary, whilst 
when the percentage reaches 1I’o per cent., as it does fairly 
rapidly after a number of distillations have been run, complete 
overhaul is necessary. The vapours from the pans contain 
phthalic anhydride, sulphuric acid, and sulphur dioxide, 
together with carbon dioxide and traces of other compounds of 
no importance. They are passed into a special condenser 
fitted with concentric cylindrical baffles of lead, in which the 
sulphuric acid and phthalic anhydride condense and are 
removed as a sludge, whilst the sulphur dioxide is exhausted by 
fan and blown to the sulphuric acid plant to be reconverted 
into oleum by the contact process. It will be seen that the 
oleum plant and the phthalic anhydride plant are interdepend- 
ent. The anhydride and acid in the sludge are separated by 
centrifuging, and the washed anhydride purified by sublima- 
tion from a shallow pan very similar to that used for the 
oxidation. The vapour of the anhydride condenses in large 
cylinders. 

Other methods which have been patented from 


time to time include the use of the rare earths “in 


_ 11H.O Place of mercury as the catalyst, a substitution which 


enables the oxidation to take place at a lower tem- 

perature, thus decreasing the decomposition and 

charring. Another process, of no immediate import- 
ance, involves the oxidation of naphthols, dissolved in 
a very slight excess of alkali, with gaseous oxygen in the 
presence of metal oxides, such as those of copper, barium, 
manganese, and lead. Benzoic acid is produced at the same 
time. Much more important is the process of aerial oxidation 
of naphthalene in the presence of a suitable catalyst. Briefly, 
the process involves the passage of a mixture cf naphthalene 
vapour and air over heated vanadium pentoxide (or less 
effectively, molybdenum oxide). Details of the few plants 
which have been erected for the preparation of phthalic 
anhydride by this process are difficult to obtain, but in one 
such the modus operandi is as follows: The first consideration 
is the production of a definite concentration of naphthalene 
in the air which is passed over the catalyst mass. Airis blown 


through a series of coils, heated by producer gas, into the 
bottom of a small iron chamber several feet in height. 


This 

















Fic. 1. 


is mounted in a brickwork chamber and uniformly heated to 
250° €. whilst into the tov of the cvlinder molten naphthalene 
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is forced under pressure through an atomiser, the supply to 
the latter being controlled by a large surface needle valve, 
through the centre of which passes a current of hot oil. By 
adjusting the needle valve and the speed of the blower a gas 
with a predetermined concentration of naphthalene vapour 
can be blown into the catalyst tubes. The duct between the 
“carburettor ’’ and the catalyst tubes is jacketed with oil 
at 230° to 250° C., to prevent condensation and choking. 

The catalyst mass is made from certain anhydrous salts 
(such as magnesium sulphate) impregnated with vanadium 
pentoxide and so shaped as almost to fill the tubes, which are 
initially heated electrically to a temperature of 450° C. Oxida- 
tion proceeds smoothly at this temperature, the evolution of 
heat being balanced by radiation, and there being no risk of 
explosion, as when oxygen is used to replace air. Not all the 
naphthalene is oxidised in this manner, from 25 per cent. to 35 per 
cent. being recovered unchanged. Of the remainder 60 to 80 
per cent. is recovered as phthalic anhydride, a figure which 
compares very favourably with the comparatively poor yield 
obtained by the sulphuric acid process. The most objection- 
able feature of the aerial oxidation process is the difficulty 
of dealing with the vapours after they leave the catalyst 
tubes, since any simple form of condenser is almost immediately 
choked by the rapidly deposited naphthalene and phthalic 
anhydride. Several processes have been suggested for the 
condensation and separation of these two substances, but 
so far the most effective appears to be the use of a mechanically 
raked flat surface condenser, combined with a spray scrubber 
using carbon tetrachloride. The carbon tetrachloride, which 
is part of a regenerative cycle, is mixed as it leaves the scrub- 
bers with the solid product to give a boiling saturated solution, 
which is passed through decolourising charcoal, and cooled. 
The anhydride separates out leaving naphthalene which is 
extremely soluble in the tetrachloride. The naphthalene- 
carbon tetrachloride solution can be sprayed directly into the 
carburettor without entailing any great loss of the solvent, 
which is recovered in the condenser. 

Phthalimide 

Of the more important derivative of phthalic anhydride, 
phthalimide and the chlorphthalic anhydrides are those which 
have been selected for description. Phthalimide is manu- 
factured by a comparatively simple operation, the action of 
ammonia upon phthalic anhydride. This may be accomplished 
either by the passage of ammonia gas through molten phthalic 
anhydride, or by the action of heat upon a mixture of ammon- 
ium carbonate and phthalic anhydride. In the latter process 
the procedure is simple, and more easily controlled than in the 
former. The anhydride is mixed with rather more than its 
weight of ammonium carbonate, and heated in shallow pans, 
with a cover and duct for the vapours evolved. Carbon 
dioxide, water vapour and a quantity of phthalic anhydride 
are evolved, while the phthalimide remains behind in the 
molten eondition and can be run off, cast into slabs, and 
ground. When gaseous ammonia is used a more rigid control 
of the temperature is necessary. Phthalic anhydride (6 cwt.) 
is melted and ammonia gas passed, the temperature being 
held at 140° C. for the first four hours, after which it is raised 
to 170° C. for a period of eight hours, and finally held at 
240° C, for six hours. The molten phthalimide which remains 
can be dealt with as in the carbonate process. 
The Chlorphthalic Acids. 
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vicinal symmetrical asymmetrical 
3:4 4:5 3:6 3:5 
mp. 122° C. m.p. 186° C. mp. 192°C. m.p. 89° C. 
b.p. 330° C. b.p. 313° C. b.p. 340°C. bp. — 


Of the four possible isomeric dichlorphthalic acids, all are 
known, but only the 3:4, 4:5, and 3:6 derivatives can be pro- 
duced on a commercial scale. The 3:5 derivative can only 
be produced with difficulty, and in small quantities, by the 
action of phosphorus pentachloride on dimethyldihydroresorcin. 


~The other three isomers are produced by the chlorination of a 


sulphuric acid solution of phthalic anhydride. The anhydride 
(60 Ib.) is dissolved, together with iodine (} 1b.) in 23 per cent. 
oleum (3 cwt.) and a slow stream of chlorine passed in. The 
temperatureis gradually raised from 40° to 60°C. and the passage 
of the gas continued until the increase of weight is 3 cwt. 
At this point the passage of the gas is stopped and the chlor- 
sulphonic acid which has been formed is distilled off up to 
250° C., and the residue cooled. The solid residue is shovelled 
on to ice, and the mixture of chlorphthalic anhydrides filtered 
off and washed with a limited amount of cold water. For 
purposes of dyestuffs manufacture no separation of the mixture 
is made, and the product is dried straightway. It consists 
of — 

3:4-Dichlorphthalic anhydride, 30 to 35 per cent. 

4:5-Dichlorphthalic anhydride, 15 to 20 per cent. 

3:6-Dichlorphthalic anhydride, 50 per cent. 

When specially desired the separation can be effected by 
the varying solubilities of the zinc salts. 

The di- and tetra-chlorphthalic anhydrides are used for the 
preparation of condensation products through the carbonyl 
group, yielding dyes of the Rose Bengal and Phloxine series, 
which are much brighter and of a more bluish tone than those 
from phthalic anhydride itself. The tetrachlor-derivative 
(47) is also prepared by the chlorination of phthalic anhydride 


Cl 
cl ‘\—co 


ci CO 

(47) 
in oleum solution. The anhydride (60 lb.) is dissolved, 
together with iodine (3 lb.) in 50 to 60 per cent. oleum (14 cwt.) 
and chlorine passed in at a temperature of 50° to 60° C., 
the temperature being gradually raised to 200° C. At the 
end of the reaction the chlorsulphonic acid is distilled off and 
the cooled residue treated with ice. The tetrachlor-derivative 
can then be filtered off, pressed, and dried. 





Inquest on Process Worker 


AN open verdict was returned by the jury at Manchester on 
August 3, at an inquest on John Bunn, a process worker in 
charge of the oleum plant of the Clayton Aniline Co., Ltd., who 
was alleged to have complained that fumes were affecting his 
chest. Bunn, it was stated in evidence, had been in charge 
of the oleum plant a number of years, and, according to his 
wife, previous to his leaving his work on May 9, had com- 
plained of the fumes. A doctor diagnosed his complaint as 
bronchitis, and he was removed to hospital. A foreman 
stated that Bunn had been in the works for 25 years, and had 
not complained of fumes. Mr. D. M. Paul, departmental 
manager, explained in detail the working of the oleum plant, 
which was, he said, essentially a still connected with a con- 
densing tower, the whole of the apparatus being cloaked 
and connected with tubes to the main works chimney or the 
outer air. According to medical’evidence, death was due to 
heart failure brought on by bronchial pneumonia. The 
coroner told the jury that they could not ignore the tact 
that Bunn had complained to his wife his fears that the fumes 
were affecting his health. As stated above, an open verdict 
was returned. 





German Potash Syndicate and Nitrogen Compounds 


Conpitions in the German Potash Syndicate, which has 
hitherto sold nitrogen chiefly produced by the I.G., are likely 
to undergo a change in the autumn, for it seems probable 
that the Syndicate will handle the output of the big plants for 
the production of nitrogen compounds from coke furnace 
gases of the Mont Cenis and Hibernia Collieries, which are to 
commence working with a production of 9,000 tons each per 
month. In the year 1925-26 the sales of the Syndicate totalled 
325,000 tons of pure nitrogen, and for the current year they 
are estimated at 390,000 tons. 
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A Continental View of the Dyestuffs Position 


Temporary Pause in Discovery 
The following article possesses the special interest of showing how the present state of affairs in dyestuff synthesis is regarded 


on the Continent. 


It was written by a Swiss dyestuff chemist, Dr. H. E. Fierz (of the Eidgenossische Technische Hochschule, 


Zurich), and appears in “‘ The Manchester Guardian Commercial.” 


THE manufacture of aniline dyestuffs, before the war almost 
a monopoly of Germany and Switzerland, has undergone a 
very marked change in the last ten years. There have sprung 
up in England, France, Italy, and the U.S.A. new and powerful 
dyeworks, which are producing virtually all the artificial dyes 
formerly imported from Germany and Switzerland. Much 
and useful work has been devoted to this subject in the formerly 
Allied States, and this work can now be considered as com- 
pleted. I do not, therefore, want to dwell on the achievement 
of days past, however remarkable, but I want to show what 
has been done in the time since November, 1918, up to the 
present. 

It seems quite natural that the energies of English, French, 
Italian, and American chemists have been more or less absorbed 
by finding out the constitution of the old German and Swiss 
dyes, and that, therefore, the new products have been found 
and developed in the old and well-organised laboratories 
of the German I.-G. and the Basle firms, i.e., Society of Chemi- 
cal Industry in Basle, Sandoz, and J. R. Geigy, Ltd. In 
reviewing the chemical production since the war, one has to 
distinguish between the perfecting of older products and the 
discovery of quite new types of chemical. The old times, 
when every year was marked by some discovery of great 
consequence, have decidedly gone, and it seems very unlikely 
that in the years to come there should be another period of 
revolution, or any change comparable to that from 1890 to 
1914. Many of the well-known dyes are of so satisfactory 
a quality that there is no immediate need for a change, which 
could introduce only small improvements. And yet there can 
be no doubt that the comparative standstill at which we have 
arrived is only temporary, and is in part caused by the 
vexations of many countries which try to protect an industry 
which, in my opinion, would only flourish if it were not pro- 
tected at all. 

In no other industry does the price of really first-class pro- 
duct matter so little under the condition that the new and 
more expensive products actually show distinct properties 
unknown hitherto. This statement can be supported by the 
steadily increasing value of German and Swiss exports to the 
very countries which do not allow the import of the old dyes, 
and by the precarious situation of the new works, which are 
underselling each other to such an extent as to sacrifice almost 
all profit. 

Perfecting Old Dyes and Intermediates 

Before trying to explain to the reader some of the new 
products which seem interesting, I should like to show in what 
manner the old dyes and intermediates can be perfected. 
Benzene, naphthalene, and anthracene are among the most 
important raw materials of artificial dyestuffs, and the question 
arises how to transform them into a variety of complicated 
derivatives such as aniline, phenol, salicylic acid, «- and 8- 
naphthol, phthalic anhydride, and anthraquinone. Great 
efforts have been made to perfect the manufacture of some 
of the intermediates, because very large quantities are required 
not only for dyes, but also in an increasing amount for other 
industries. Phenol is used much more in the pharmaceutical 
field and the manufacture of synthetic resins such as bakelite, 
whilst aniline derivatives are used as accelerators for rubber 
and tetrahydronaphthalene as lubricating oil, as well as 
a solvent for varnishes, lakes, and oils. In the preparation 
of these and similar products the catalytic oxidation of naph- 
thalene and anthracene are the most important, not only 
because phthalic anhydride is an interesting product, but 
especially because it shows how quickly methods and principles 
shift in the domain of artificial dyestuffs. It must be explained 


that it is possible to manufacture anthraquinone either from 
anthracene or from phthalic anhydride, the actual yield 
being in both cases about 85 per cent. to go per cent. of the 
theory. 

It was, in the judgment of many chemists, decided that 
anthraquinone would be produced in the end from naphthalene 


by oxidising the same with phthalic anhydride according to 
the discovery of Wohl and Gibbs. But recently the Badische 
Anilin und Sodafabrik, Ludwigshafen, has started the catalytic 
oxidation of anthracene by the process of Wohl, and this new 
method seems to open the whole question again. The manu- 
facture of aniline is a similar example of the shifting of methods, 
and it seems quite possible that in a few years to come nitro- 
benzene will be reduced by producer-gas and a catalyst like 
nickel or iron, doing away with the old method of iron re- 
duction. The manufacture of phenol has been perfected by the 
Bakelite Co., which sulphonates benzene in the vapour phase. 


Innovations in Dyeing and Finishing Methods 

There are several marked steps in the methods of dyeing and 
finishing, all trying to simplify and to perfect the old methods. 
One part of these methods is physico-chemical, the other purely 
chemical. It is a well-known fact that many dyes have the 
disagreeable property of being moistened only with difficulty. 
This fact is the more unpleasant because sometimes the dyes 
produce much irritating dust which is intensely coloured, 
and on the other hand, dyeings get uneven and take much 
more time. The new products, of which Nekal, of the I.-G. 
(B.A.S.F.), is the most prominent, are now mixed with the 
dyestuff powder, which receives thereby the property of being 
easily moistened. In fact, the dyestuff powder, in many 
cases, behaves like sand, sinking and being thoroughly moist- 
ened and quickly reduced in the case of vat-dye. Nekal is an 
artificial soap, produced by condensation of naphthalene 
sulphonic acid With isopropylalcohol and similar compounds, 
these being by-products of synthetic methanol. In the same 


‘line falls the Protectol of the Berlin Anilin works, which is the 


liquor obtained from the sulphite-cellulose process. Protectol 
enables wool and silk to be dyed with sulphur dyes without 
damaging the same. The tendency to facilitate the dyeing 
process is also demonstrated by the fact that vat-dyes are 
appearing on the market, not only in reduced state (paste 
of the reduction product being soluble in water), but also in 
the new colloidal form. This form is particularly suitable 
for expensive products like the thioindigos, because the 
losses through bad reduction are reduced to a minimum. 

Scientific activity in the field of artificial dyes is astonishing, 
but the critical reader cannot help being impressed by the 
many hopeless attempts to find substitutes for certain irre- 
placeable and first-class products. Of late most of the old 
dyes of the well-known indanthrene series have been perfected 
so that the shades are much more brilliant and often more 
resistant towards light and chlorine. This applies especially 
to the Indanthrene Brilliant Blue of the I.-G. and some similar 
dyes. The most important product is doubtless the wonderful 
Caledon Jade Green of the Scottish Dyestuffs Corporation, 
which shows that even the remarkably well-organised German 
I.-G. can miss one of the best “‘aces.’’ Whilst the anthra- 
quinone series offers no peculiar interest for the moment, 
in spite of the very many patents taken for anthraquinone 
and perylene dyes, the indigo series seems to yield some quite 
new and unexpected results. 

New Dyes 

The Society of Chemical Industry in Basle and the Farb- 
werke vormals Héchst (now I.-G.) have found that excellent 
results may be obtained by combining the benzene-indigo 
type with the naphthalene-indigo type, making use at the same 
time of the famous discoveries of Friedlander’s thioindigos. 
The new vat-dyes vary from red to blue and brown, and some 
of the new compounds are extraordinarily resistant in every 
respect. The new Ciba browns belong to this series. Some old 
dyes, which were too expensive in earlier days, have reappeared, 
because to-day every price will be paid, provided that every 
wish is fulfilled. Helindone violets of different constitutions, 
and the wonderful Helindone Rose FF by the same firm and 
Cassella in Mainkur are examples. The Cibanone Green B 
of the Society of Chemical Industry, which has just made its 
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appearance, is a combination of the anthracene series and the 
ordinary benzoic-indigo series, showing remarkable solidity 
in every respect. Some of the Cibanone and Chlorantine 
light dyes, on the other hand, represent entirely new types. 
Cibanone Orange R, Chlorantine Light Green B, and Chlorantine 
Light Blue 8 GB are representatives. 

The largest field in aniline dyes is still occupied by the azo 
dyes, which were invented in England by Griess some seventy 
vears ago. In spite of great activity, the only really first-class 
product which has appeared in recent times is the famous 
Naphthol AS series. It is the only cheap competitor of 
Alizarine Red (turkey red), and the work of ‘‘ Griessheim- 
Elektron ” (now I.-G.). It marks an epoch in easy and very 
fast dyeing. The Naphthol AS is marked by the fact that 
the mordant (naphthalene and aniline derivatives) has such 
affinity with the fibre that drying is not necessary before the 
development with the diazo-salt. Another step towards 
simplification is marked by the Neolan dyes of the Society 
of Chemical Industry in Basle, which are soluble combina- 
tions of chromium oxide and the mordant colour. These 
excellent dyestuffs exist in many varieties, and we wait for a 
Neolan black and Neolan brown, Neolan colours dye the 
shade desired and do not have to be after-chromed at all. 


A new mordant for basic dyes is Katanol (Cassella), a condensa- 


tion product of phenol and sulphur chloride. The other groups 
of artificial dyes include also some new examples. Hydron 
Blues and some new types of the Wool Fast Blue series may be 
named which leave nothing to be desired except the reddish 
shade in artificial light (Berlin Dyeworks). 

Among the smaller groups I may mention the beautiful 
Astrafloxin FF of the Bayer Dyeworks, which belongs to 
a quite new type of aniline dyes. These colours may replace 
rhodamine, which formerly was considered as unsurpassable. 
They have been developed in Héchst and give excellent results. 
They render the photographic emulsion so sensitive towards 
green and yellow light that coloured kinema pictures seem 
within the reach of possibility. 

The important problem of dyeing acetate silk has been 
solved in an unexpected way. Since it has been recognised 
that practically every dyestuff soluble in benzene or alcohol 
will dye celanese or acetate silk very many compounds have 
come forward. The complicated methods which have been 
proposed for the dyeing of acetate silk have already been 
superseded, and the silk dyer has practically every shade 
desired at his disposal. Even the elegant method of Arthur 
Green, who invented the Ionamines (BDC), is no longer 
required, because much simpler basic dyes will answer the 


purpose. 





Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Dyeing Wool with Vat Colours 
ANILINE, naphthalene, diamines, benzidines, and other amines 
will condense readily with benzo- or naphtho-quinones to form 
arylidoquinones of which the following may be taken as an 
example. 
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These arylidoquinones may be vatted and the one shown 
gives shades fast to washing. 
In a sense, some of them are intermediate between the 


vat colours and the complex substantive azo dyes. On 
heating, treating with halogens, with condensing agents and 


especially with sulphur compounds, other derivatives are 
obtained. These generally contain additional rings formed 


through sulphur and nitrogen atoms. They are more valuable 
than the starting materials and are suitable for dyeing wool. 
The discovery of these wool colours dates from about IgII 
and is attributed to Maag. The first products on the market 
were Helindone Yellow CG, Thioindigo Yellow GW, and 
Helindone Brown. 

Their essential advantages appear to consist in formation 
from cheap starting materials and in the fact that they are 
very easily reduced and can be prepared in stable leuco form. 

A short time before the war, Meister, Lucius, und Briining 
brought out some of these colours, and in a pattern sheet 
“Vat Colours on Wool,’”’ about fifty shades are illustrated, 
obtained from five colours, Helindone Yellow CG Vat, Helin- 
done Brown CM Vat, Indigo MLB Vat I, Helindone Black B 
Vat, and Helindone Red BB Vat. These, as can be seen from 
the titles, are in the vatted form, the red probably belonging 
to the thioindigos. Since then a very large number of 
derivatives of varied structure have been protected, the con- 
stitution of many of which are doubtful. Several of these 
have already been described in THE CHEMICAL AGE, and among 
more recent ones the following may be mentioned. 


New Patents 

B.P. 258,563 S.C.I.B., in which diarylido benzoquinones are 
treated with a mixture of sulphur halide and halogen. 

In B.P. 245,623, azine bodies are obtained by the con- 
densation of -quinones and phenazines, followed in some 
cases by oxidation. These products do not contain sulphur 
or not necessarily so. 


Cassella, who have synthesised a large number of these 
compounds suitable for wool dyestuffs, describe in B.P. 265,641 
intermediates obtained from arylene thiazthionium chlorides. 
By the action of sulphur dichloride on o-toluidine, by the 
method of an earlier patent, 6-methyl-4-chlor-2 : 1 : phenylene 
thiazthionium chloride may be obtained. This and similar 
substances are condensed in this patent with bases such as 
aniline and benzidine. The product from benzidine is shown 
below. 
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Reduction converts these to ortho amino mercaptans which 


form the starting-point for wool dyestuffs, being condensed 
with quinones to form products which are stated to be of 
unusual brightness and fastness. 


O— wm 


Preparation of Reduced Dye in Powder Form 

These colours have been put on the market in solution, 
but are now sold in the reduced powder form. Although their 
preparation consists roughly in vatting the colour and then 
evaporating the vat along with hydrosulphite and alkali, the 
essential part of the process is carrying out the drying so that 
no oxidation takes place and a porous dry mass remains, which 
will grind to a fine powder, easily soluble in water. For this 
reason the drying is usually done with one or more of a variety 
of assistants, such as molasses, sugars, sulphite cellulose 
liquor, soaps, carbonates, borates, lignin sulphonic acid, 
Turkey Red oil, etc. Drying by hot air in the atomised con- 
dition has also been proposed. 

In setting up the dye bath, a little hydrosulphite and am- 
monia are added to the bath, to account for dissolved air and 
any of the dyestuff which may have become oxidised. 

The following are some of these wool colours which have 
been put on the market : Helindone Black B, R, P, Helindone 
Brown C3R, CR, EB, Khaki C, Red BP, CR, Lananthrene 
Black, Brown and Red, Wool Vat Blue, Brown, Violet, ete. 
Some of these are undoubtedly indigo colours, and in reducing 
properties the two classes are very similar, giving pale yellowish 
vats, so that the arylidoquinones are easily mistaken for 
indigos. 

Indigo itself has, of course, always been used in enormous 
quantities for wool. The other indigos are also very suitable 
for wool dyeing, as they can be employed from practically 
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neutral baths when necessary. They have not, 
been used very much for this purpose. 
Anthraqauinone Vats on Wool 

The anthraquinone vats are the most difficult to apply, not, 
of course, that the actual dyeing is any trouble. This takes 
place just as readily as with cotton, if the same method is 
adopted, and probably many experimenters, tackling the pro- 
blem of wool vat dyeing for the first time, have been surprised 
bythe apparent ease of it, especially if they have had little 
experience with wool and are ignorant of the finer properties 
of handle, etc. A number of attempts have been made to get 
over the alkalinity difficulty by using protecting agents in the 
bath, or by first vatting in normal strength alkali and then 
reducing the strength of dyeing. Many of the methods in- 
volving the use of protecting agents are only suitable for indigo 
colours or for wool scouring. B.P. 209,949, Morton Sundour 
Fabrics and J. Thomas, describes dyeing with a large variety 
of anthraquinone colours. 

There is little doubt that some objections to using these 
colours on wool are based on imaginary difficulties. The 
case of silk has been very similar, but a large number of the 


however, 


anthraquinone vats are now used regularly by the larger silk 
dyers, and the use is increasing. At the present time some 
very determined trials are being made by wool dyers to use 
vats. Demands are being made for fast pale and medium 
shades which are only possible with the anthraquinone series. 
The British Dyestuffs Corporation have recently put out 
““Vat Colours on Wool,’’ for which they have used a mixed 
selection of Durindone, Duranthrene, and Caledon Colours. 
The Caledon Colours most suitable for wool dyeing are those 
which can be used from a small caustic vat, #.e., principally the 
cold dyeing ones. The method consists essentially in first 
vatting the colour outside the bath. The dye bath is then set 
up with just a trace of alkali and hydrosulphite, and the wool 
entered. As regards protecting agents opinions differ, but 
they can be dispensed with. As the dyeing is carried on with 
rather a small margin of alkali and hydrosulphite, it is necessary 
to avoid unnecessary agitation of the liquid surface. It will 
also be appreciated that if the colour is not properly vatted 
outside the bath, there is even less chance of it vatting inside, 
where the concentrations of the reducing agents are so much 
lower. The process is otherwise much the same as for cotton. 





Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

Business in dyestuffs during July showed little diminution, 
but there are signs of the normal slackening effect of the 
holiday season. 

It is reported that some arrangement has been arrived at 
whereby the British Dyestuffs Corporation, Ltd., is to manu- 
facture certain of the calico printing specialties of Durand 
and Huguenin of Basle. It is understood that Bard and Wishart 
will continue as heretofore the sole selling agents in Great 
Britain for such specialties. 

During the month, rumour has been very busy as to wide- 
spread business arrangements in the dyestuff world. Whether 
there is anything definite behind the rumours it is difficult 
to determine, but a most interesting feature of the talk has 
been the agreed acceptance of the soundness of such an 
arrangement, which rather points to the fact that the time for 
it to take place is opportune and ripe. 

The cotton trade still remains in an unsatisfactory state ; 
the Shanghai auctions have been stopped on the decision 
of the Foreign Bankers’ Association only to deliver goods 
against cash in the case of native orders : inquiries from India 
are many, but at prices too low for business to take place ; 
the Cotton Yarn Association is being considerably hampered 
in its attempt to curtail production by firms which did not 
join the Association. 

Meanwhile, as anticipated in last month’s report, this 
season’s boll-weevils are stated to be more widespread than 
ever, and prices of the order of a shilling a pound for American 
cotton are confidently predicted in some quarters. At this 
date itis becoming obvious that something much more funda- 
mental in character will have to be attempted if the cotton 
trade is ever to become healthy again. There can be no 
doubt that lower prices would bring some business back, and 
one move seems to be with the banks which are deeply involved, 
and another seems to be with the spinners, weavers, bleachers, 
dyers, and finishers who, by one means or another, should fuse 
their divided interests into one, namely, the welfare of the 
cotton industry. 


Yorkshire 

Holidays have now arrived to add their quota to influences 
operating against trade, and the colour manufacturer remem- 
bers their effect on the trading of the months of July and 
August in previous years’ budgets for diminished turnovers. 
In Dewsbury and Mirfield, for instance, the closing down of a 
large number of the mills for the whole of the last week of 
July proved a great hindrance to some of the leading firms 
who were experiencing a distinct spurt both in the home trade 
and overseas orders. The present state of the industry is 
probably better than at any time during the last two years. 
In Huddersfield the position does not improve with the 
rapidity expected, although the woollen section is better 
placed than the worsted. Piece dyed goods are not selling 


well, practically all the demand being for fancies. 


Early in July a meeting was held in Leeds of the committee 
of the English Serge Manufacturers’ Association, when reports 
were presented of the progress of the scheme for launching a 
publicity campaign for increasing the demand for indigo blue 
dyed serge. Sufficient encouragement had been received 
from members of the trade to warrant the organisation going 
ahead and sufficient funds guaranteed to cover initial pro- 
paganda and the instructing of an advertising company to 
prepare a plan of campaign. 

Dewsbury lost one of its leading industrialists and philan- 
thropists, and its only Freeman, in the death of Sir Mark 
Oldroyd on the 5th of last month at the age of 84. His 
association with the firm of M. Oldroyd and Sons, Ltd., one 
of the largest woollen manufacturing firms in the kingdom 
and of world-wide reputation, covered the greater part of his 
life and was crowned by a royal tour of Spinkwell Mills, the 
largest manufacturing premises in Dewsbury, and one of the 
firm's three factories, when the King and Queen visited the 
heavy woollen district in 1918. 

A public company, registered under the title of ‘‘ Solignum, 
Ltd.,’’ the nominal capital of which is £150,000 in 100,000 
shares of {1 each and 200,000 ordinary shares of 5s., has 
acquired from Major and Co., Ltd., the goodwill of the ‘‘ Solig- 
num ”’ branch of their business, and will carry on the business 
of manufacturers of and dealers in chemicals, dyes, etc., and 


tar distillers. 
Scotland 

Business has again been quite good in Scotland as a whole. 
The Glasgow holidays began on July 15 and lasted from a 
week to a fortnight, depending in individual cases on the 
actual orders in hand; there were not many cases of ex- 
tension of the normal period because of slackness, however. 
It seems possible that conditions in Scotland are just a little 
better than in England, and dyestuff sellers have noticed a 
little falling-off in the latter orders, while the home ones have 
kept up. 

Employment in the dyeing and bleaching trades is still as 
good as it was last month, and printers, who were not sharing 
the good fortune to any great extent last month, are busier 
now. The tendency of the last few years in favour of brighter 
colours, which is still on the increase, is, of course, a factor in 
favour of the dyer. 

The woollen industry, especially tweeds, continues in its 
present very satisfactory position. Orders are good and the 
export trade active. Wool spinning in the Greenock and 
Ayr districts is not so good. The hosiery section is fairly 
moderate and is busiest in the fancy goods section. A recent 
bright idea, which the Scottish hosiery manufacturers are 
hoping to exploit to the full, is the short woollen golf stockings, 
to be worn over silk stockings, instead of the usual all wool 
stockings. 

Speaking generally, conditions in Scotland have been very 
steady these last three months, with little signs of any change 
in evidence. 
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B.D.C. Selling Agencies 

A REORGANISATION ot the various selling forces of the 
constituent companies of Imperial Chemical Industries, 
Ltd., is announced by our Lancashire correspondent. It 
is stated that, although it takes the form of a unification 
of the various selling organisations in any one district, the 
dyestuff consumer will, in the main, be served by the same 
personnel as heretofore. The policy of maintaining 
efficient technical services, of which the British Dyestuffs 
Corporation make a special feature, is to be maintained. 
The commercial directors of the I.C.I. are to be congratu- 
lated on the consideration which has been given to the 
complex and unique relationship which exists between 
dyestuff manufacturer and consumer, and the scheme will 
do much to allay any fear that may have existed that a 
section of the I.C.I. of enormous importance to the textile 
industries would be more or less lost sight of among the 
more profitable and larger interests of the company. It is 
expected that similar reorganisation will take place abroad, 
and this should prove a considerable aid to the export 
business of the British Dyestuffs Corporation, inasmuch as 
the latter will be able to take advantage of the excellent 


and efficient world-wide selling organisation of some of the 
larger companies. 


The New Price Factor 


THE new price factor recently decided on by the Dye- 
stuffs Licensing Committee—namely, the substitution of 
2 for 2} times the pre-war price—came into operation on 
September 1. When the change was announced, we 
published a number of representative opinions from various 
points of view on the effects likely to be produced. While 
some of the manufacturing interests regarded the change 
as somewhat abrupt and as not allowing dyestuff makers 
reasonable time to recoup themselves for their heavy 
expenditure on research, the general impression was that 
the industry would be able to accommodate itself without 
serious inconvenience to the new price standard. For 
some time past, improved production methods and sales 
organisation have tended to cheapen manufacturing costs, 
and the new price factor will tend to stimulate these efforts 
towards increased efficiency. In spite of the depressed 
state of the textile industry, our information is that the 
dyestuffs trade is not unsatisfactory ; one very large con- 
cern, we believe, has up to now better returns than for 
some time past. The users, too, in spite of their constant 
demand for cheaper dyes, are doing well. It is obvious 
that home producers will make an effort to work to the 
new price standard, because, if they fail, they will corre- 
spondingly open the home market to foreign dyes. The 
new price factor has not been in operation long enough 
vet for its effects to become apparent ; in another month 
or two it may be possible to judge from definite experience. 


The Problem of “ Fastness” 


THE rapidity with which the problem of “‘ fastness’”’ has 
come to be recognised as of first-class importance in the 
production of dyestuffs is distinctly striking. When we 
began drawing attention to the public interest it was 
attracting in America some months ago, it seemed almost 
an academic matter. Some of the higher-class firms, 


like Sundour Fabrics, were, it is true, already emphasising 
the fastness of their dyed materials as something almost 
exceptional, but in a large class of business no sort of 
guarantee was given. Almost suddenly, the importance 
of permanence in colour is recognised by the textile 
industry, by the dyestuff makers, and by research workers, 
and the problem is undergoing intensive study, as the 
discussions at Leeds this week show. 

One of the most important documents on the subject is 
the report on research work on the fastness to. light of 
dyestuffs on woollen and worsted fabrics, prepared by the 
British Research Association for these industries. This 
is a work of great thoroughness and of real importance. 
It is divided into ten sections. Already some conclusions 
of value have been definitely reached. For example, 
the present system of artificial fading does not agree in 
results with those obtained from actual sunlight, and 
fading in the tropics is actually less than at country stations 
in England. Increase of colour loss, again, with increase 
of humidity is found to be an important variable in fading 
conditions. A standard humidity for all fading tests is 
considered essential. Increasing the amount of ultra- 
violet radiation on the pattern results in an increase of 
fading, and the ultra-violet has a more violent effect as 
humidity increases. 


Dyestuff Discussions at Leeds 


AT the Leeds meeting of the British Association, the sub- 
ject of dyestuffs has come up for discussion at various 
points, perhaps the paper of most immediate interest being 
that of Dr. S. G. Barker on the fading of dyestuffs, to which 
frequent reference has been made in our columns of late. 
The historically minded journalist, in his researches into 
the Leeds meeting of 1858, has unearthed the paper that 
Mr. W. H. Perkin presented in that year on the new dye he 
had obtained from coal-tar. This was probably the first 
public contribution on the discovery, and the official 
abstract of the paper is worth quoting :— 


This dye, a specimen of which was exhibited, is a product of 
the oxidation of aniline by bichromate of potash. It is a 
bronze-coloured substance, dissolving in alcohol with a beauti- 
ful purple colour. It is difficultly soluble in water, but more 
soluble in acidulated water. Like indigo, it is perfectly 
decolourised by the hydrated protoxide of iron, the colour 
being restored again by exposure to the air. It dissolves in 
concentrated sulphuric acid, forming a green solution which, 
upon the addition of water, precipitates the colour unchanged. 
It is not affected by digestion with an alcoholic solution of 
potash. It decomposes slowly at 250 deg. C. It is applicable 
for dyeing and printing silk, cotton, or wool. Its colour is 
exceedingly intense, one pound of the solid substance dyeing 
no less than 200 lb. of cotton a moderate dark lilac. The 
colours thus produced are very permanent, standing the action 
of light and heat, acids and alkalies. Samples of silk dyed 
with it were exhibited. 

This new dye, which Perkin named ‘“ Mauve” and a 
laboratory sample of which is in the possession of the British 
Dyestuffs Corporation, had been discovered two years 
earlier when, 18 years of age, he was laboratory assistant 
to Hofmann and a student at the Royal College of Science. 
He had been trying to synthesise quinine and had found a 
sticky substance forming which he could not crystallise. 
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Hofmann advised him to throwit away, but Perkin continued 
his efforts, which resulted in the production of the first 
aniline dye. Perkin was so impressed with the possibilities 
that he left the College in order to begin manufacturing the 
dye, which was put on the market in 1857. 


Textile Problems at the B.A. 

Durinc the meeting of the British Association special 
sessions were held for the discussion of textile subjects, 
and a garden party was held at the headquarters of 
the Research Association for the Woollen and Worsted 
Industries. From an inspection of the work now in pro- 
gress it is clear that rapid advances are being made. A 
Guild colorimeter has been installed for colour matching. 
Incidentally it appears that the results yielded by this 
instrument are of great value, but that before the measure- 
ments can be regarded as absolute a special correction 
must be applied to eliminate the personal errors (due to 
differing types of vision, etc.) of the operator. As appeared 
from some of the papers read at a meeting at the 
Association headquarters, a sound knowledge of the 
effect on dyed fabrics of differing intensities of sunshine 
in air of varying humidity is being developed. It is no 
longer necessary, when preparing goods for a foreign or 
overseas market, to dye them with the first dye that comes 
to hand, in the hope that it will serve the purpose. By a 
knowledge of the sunlight and humidity conditions pre- 
vailing in the particular district for which the goods are 
destined, it is now possible to choose a dyestuff that will 
resist the influences to which it is to be subjected. The 
gain in security and certainty is obvious. 


Analysis by Ultra-violet Radiation 


THE Research Association is doing much work on the use 
of ultra-violet light for testing purposes. By means of a 
specially designed apparatus, any specimen may be sub- 
jected to the action of the ultra-violet rays, and results 
may be rapidly obtained. Various textile fibres show up 
differently, and may be thereby differentiated. Indigosol 
dyes on fabric, when incompletely developed, fluoresce 
strongly, differing in this respect from the fully developed 
dyes; and soon. Though the instrument has only been 
in use for a short time, it has already proved its value. In 
order to realise its possibilities completely, it will be neces- 
sary, for example, to employ it in the examination of 
samples treated with a large number of different dyestuffs, 
in order to determine to what extent it may be used for 
purposes of classification and analysis. This instrument 
has been developed by Mr. H. R. Hirst, working in con- 
junction with Dr. Barker. 

Reference should be made to the sheep-branding 
material (“‘ B.R.A.” fluid) developed by the Association, 
which is very successfully fulfilling the function for which 
it was designed—namely, the marking of sheep without 
permanent damage to the wool. 


Visit to Hickson & Partners 

AMONG the activities of the Chemistry Section of the 
British Association were included visits to various dye- 
stuff works. At the works of Hickson and Partners, 
Ltd., of Castleford, the visit began at the lead-chamber 
sulphuric acid plant. This, the largest single unit of its 
kind in the country, turns out many tons of brown oil of 
vitriol per week. Subsequently visitors were shown the 
complete series of operations involved in the manufacture 
of a dyestuff, namely : the distillation of the crude benzol 
received from the gasworks or coke ovens for the pro- 
duction of benzene, toluene, etc., the nitration of the hydro- 
carbons obtained to give various nitro-derivatives, the 
reduction of the nitro-derivatives to amines; and finally 


the conversion of the latter to the finished dyestuffs. 


Among the processes shown was the production of rosaniline. 
One of the most interesting products on view was para- 
dichlorobenzene. It is well known that some of the 
substances which are used (or have been used) as moth- 
repellents and insecticides do not really function effectively. 
Recent work has shown that para-dichlorobenzene has both 
the above properties in a very high degree, and it is being 
used in,large and increasing quantities, not only for the 
protection of clothing, but also as a means of destroying 
plant pests. Hickson and Partners are supplying this 
substance in a form suitable for use in gardens, etc. 


L. B. Holliday & Co. 


On Monday the Chemical Section of the Association 
visited the works of L. B. Holliday and Co., Ltd., of 
Huddersfield, makers of dyestuffs and kindred products. 
Major Holliday, in a short speech of welcome, pointed out 
that the works were only ten years old. One of the first 
(and most interesting) things seen by the guests was the 
plant for the production of ethyl-, diethyl-, methyl-, and 
dimethyl-anilines from aniline and the appropriate alcohol, 
heated in the presence of a catalyst. The intermediates 
thus produced are of great importance and represent a 
distinct achievement on the part of the firm. The produc- 
tion of a number of dyestuffs—magenta, methy] violet, etc. 
—was seen, and in this connection the production of thio- 
indigo deserves special mention. A direct black vat dye- 
stuff for cotton, viscose, etc., which also gives black shades 
for printing, has been evolved by the company’s research 
department, and was the object of much attention. A 
substance outside the dyestuffs, namely, diethyldiphenyl- 
urea, which is being produced in large quantities, also 
attracted a great deal of interest. Incidentally, the attitude 
of the modern dyestuff manufacturer towards his wares 
was exemplified by the presence, in one of the laboratories, 
of a fadeometer (for testing the fading of dyestuffs when 
exposed to light), which is in very regular use. The 
varied needs of the works were emphasised by the existence 
of a large refrigerating plant, capable of producing tons 
of ice per day for use in various processes. 

Dr. G. T. Morgan was among the visitors, and in thanking 
the firm for their kindness in showing their works to the 
members of the Association spoke reminiscently of the 
days when he had been a chemist in the works ot Read 
Holliday and Sons, when he had known the father of Major 
Holliday. In those days, he said, when the research 
chemist did get some results, he was usually told that all 
the plant he could have for production on the works scale 
was a “‘a stick and a tub.”’ He deplored the fact that 
there was still the view prevalent among ignorant people 
in this country that all good dyes were necessarily German, 
and appealed to the members of the Association present 
to help to break down this defeatist idea by disseminating 
the real facts more widely. 


Dyestuff Licences for August 


THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during August, has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee. 

The total number of applications received during the 
month was 600, of which 505 were from merchants or 
importers. To these should be added 16 cases outstanding 
on July 31, making a total for the month of 616. These 
were dealt with as follows :—Granted, 540.(of which 521 
were dealt with within 7 days of receipt); referred to 
British makers of similar products, 47 (of which 37 were 
dealt with within 7 days of receipt) ; referred to reparation 
supplies available, 5 (all dealt with within 2 days of receipt) ; 
outstanding on August 31, 1927, 24. Of the total of 616 
applications received, 563, or 91 per cent., were dealt with 
within 7 days of receipt. 
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The Standardisation of the Fastness of Dyestuffs 
Dr. Barker's Paper at Leeds 


Special sessionsgfor the discussion of textile and related subjects weve held at Leeds during the meeting there of the British Asso- 


ciation for the Advancement of Science. 


Among the papers was one on ‘‘ The Standardisation of the Fastness of Dyestuffs,”’ 


which was read by Dr. S. G. Barker, director of research at the British Research Association for the Woollen and Worstéd 


Industries. 


The paper gave a long and exhaustive account of recent work done at the headquarters of the Association, at Leeds, 


and some of the more important points mentioned are indicated below. 


Or all attributes of textile fabrics that which most readily 
contributesto the awsthetic sense is their colour or coloured 
pattern. It has recently been stated that there are about 
3,000 dyewares in use at the present time, and it cannot be 
denied that the British dyestuff industry is now firmly estab- 
lished. At the outset it must be remembered that “ dyeing ”’ 
is not only a science, but that the old-time method of nomen- 
clature as the ‘art of dyeing’’ is equally true. In this 
regard attention must be given to the unknown variable 
factors such as the varying selective affinity of wool fibres 
for dyestuffs, etc., which have to be remembered and corrected 
directly by experience and judgment of the operator. 

The importance of the standardisation of fastness of dyestuffs 
to the influence of various external agencies has been realised 
throughout the ages, but recently the matter has assumed a 
much greater importance in view of wider ranges of shades 
and the number of dyestuffs used. The standard of fastness 
has changed with time, and recently F. Schofield pointed 
out that “‘ Indigo was, until the beginning of this century, the 
standard for a ‘ fast’ blue on cotton as on wool ; the intro- 
duction of vat dyestuffs of the indanthrene class has made 
indigo by comparison a fugitive colour.” 


“e 


Action Taken in Various Countries 

In Germany, as early as 1911, the ‘‘ Echtheits-Kommission ”’ 
of the German Chemical Society set up a committee with the 
object of preparation of standards of fastness, and recently, 
in 1926, has published a third edition of its report. In 
America the work has been undertaken by the American 
Association of Textile Chemists and Colourists, and the tests 
are being carried out at the Bureau of Standards. Speaking 
generally, the American tests adopted differ from the German 
standard tests. It is thus evident that if standardisation is 
to be attained, the first step will be to attain some measure 
of international agreement. 

In England the matter was left to the enthusiasm of indi- 
vidual workers until last year, when the far-sighted policy of 
the British Research Association for the Woollen and Worsted 
Industries and the Society of Dyers and Colourists was an- 
nounced, This Society decided that the colour users of this 
country must also have a voice in the selection of standards 
and classification of dyestuffs, and therefore formed an 
influential research committee to formulate and carry out a 
scheme of work on the subject. With their customary zeal 
this scheme is now organised and well on the way towards 
realisation. The Colour Laboratories of the British Research 
Association for the Woollen and Worsted Industries have been 
asked to co-operate in the work, and the Research Association 
has been delighted to offer to carry out the experimental work 
involved. 

It has recently been pointed out that in this country there 
in no technical institution where colour users can turn for 
advice and to have tests carried out under standard conditions. 
The British Research Association for the Woollen and Worsted 
Industries has recognised this fact, and recently has equipped 
and staffed a laboratory for colour work and testing, of a 
technical character, built up on a sound scientific basis. 
The latest optical apparatus has generously been placed at its 
disposal by Adam Hilger and Co., Kelvin, Bottomley and 
Baird, and other firms, so that it is equipped with the most 
expensive and up-to-date means of testing, whilst active help 
and advice has with equal generosity been placed at its 
disposal by the leading authorities of the world, including 
Mr. John Guild. of the National Physical Laboratory ; Pro- 
fessor Martin, of Imperial College ; the Clarendon Laboratory, 
Oxford; The Bureau of Standards, Washington ; and Dr. Paul 
Krais, head of the German Dyestuffs Commission. It is thus 
hoped to build up the technical colour-testing centre of the 
Empire in this laboratory. 

In contrast to the usual methods, the question of standardi- 


sation of dyestuffs in this country has been preceded by a 
large amount of research work conducted by the Research 
Association and others. The problems in Dr. Barker’s paper 
were not approached from the chemical standpoint in the usual 
sense, but were confined to the discussion of recent work in the 
colour laboratories of the British Research Association for the 
Woollen and Worsted Industries and elsewhere, connected 
with the most important of tests, the fastness to light. 

In all tests of fastness three main problems are predominant : 

(1) The fastness and durability of a colour to the influence 
of external conditions. 

(2) The choice of a standard source of illumination for the 
fading of patterns. 

(3) The determination of the exact shade of a colour, and its 
correct representation or description. 

Fading experiments have been done in the tropics, in 
town and country in England, and with standard artificial 
fading lamps in the laboratories of the Research Association. 
Except in the casé of the fadeometer the procedure was the 
same at all stations. The patterns were mounted on strips 
of card, and covered, so that three sections were made on each 
pattern. Each section could be exposed by tearing off the 
card and black paper covering. The first section was exposed 
to full sunlight for two weeks. The cover was then removed 
from the second section, and this was exposed for a period of 
two weeks alongside the first section. The patterns in this 
condition were carefully packed and returned to the Association 
for testing purposes. During the time of exposure, daily, 
and in most cases hourly, records were taken of sunshine, 
humidity, and cloud formation. They thus had _ exact 
information as to the conditions. 

Classification of Types of Fading 

The results of the work immediately led to the conclusion 
that fading could be catalogued under three headings : 

(1) Simple loss of colour, i.e., the faded fabric would be of 
the same hue, but the fading would tend towards the white. 


(2) An actual colour change to a different hue. On analysis 
of certain colours after exposure to light it was found that the 
amounts of the various constituent colours had increased and 
others decreased, so that a new mixture of different hue from 
the former one had been formed. 

(3) A loss in brightness, but not loss in colour, 7.e., the fabric 
looked dull. 

These three kinds of fading were readily distinguished in the 
experiments now recorded. Obviously it was a fairly simple 
matter to place the colours under heading (1) in an order of 
fastness, but groups (2) and (3) certainly present a difficult 
problem. It was also evident that colours in group (2) would 
be unsuitable for making up dye mixtures, for after exposure 
to light an entirely different hue would result. 

A further point to note was that when stating the fastness 
to light of any colour it was obviously of little value to give 
degrees of fastness for one particular saturation of the colour. 
The only method which would give useful results was to 
express the percentage loss of colour for dyeings made with 
different amounts of dye, increasing from the palest shade to 
the fullest. This method was particularly valuable when dyes 
were used for compound shades. Such numerical expressions 
would enable a dyer to select colours which would have equal 
degrees of fastness for the amounts of colour used, so that 
fading of the fabric would be equal in hue, and no colour 
would predominate because it was too fast. The use of too 
‘* fast ’’ dyes as one component of a mixture would naturally 
cause the faded material to deviate from the normal shade of 
the garment, and just in the same manner one fugitive dye 
in the mixture would give an equally undesirable result. 

Further, if a single dye or mixture of dyes when faded 
actually changed in hue, the result would be more unpleasant 
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than a more fugitive dye which simply became paler, and the 
resulting contrast would be less objectionable. 

In order to compare the fastness of each colour the following 
procedure was adopted. The total percentage loss during the 
whole time of exposure was taken, and the colours placed in 
order of loss. The patterns were then numbered in this order. 
This procedure was repeated for each station, and thus was 
obtained an order of fading for each set of exposures. A 
table was compiled showing in vertical cclumns the position 
of the dyestuff in the fading list at each of the stations. The 
average of the different readings gave the mean position of 
fading at all stations. 

The amounts of fading of each dyestuff at the different 
stations were examined, and interesting results accrued. 
It was seen, for example, that in a typical case for Indigo 
Carmine the curves showed widely different amounts of fading 
for the same period of exposure at the various stations. 
Various reasons could be ascribed. 

(1) Difference in constitution of sunlight in the ultra-violet. 

(2) Difference in altitude. 

(3) Difference in atmospheric conditions. 

As regards the former, there was the possibility and probabi- 
lity of the factor being effective in making a difference between 
tropical and home fading, although this could not explain 
the whole difference. With reference to the second factor, 
it was noted that the fading at Trivandrum, which is almost 
sea-level, was practically the same as at Kodaikanal, 8,400 ft. 
high. That at Bangalore, however, which is about the mean 
height between the two stations above mentioned, was 
considerably less. 

The fadings were done in full sunlight at the same times in 
each place. It was therefore obvious that they must turn to 
the third variable as an explanation of the difference in fading 
—namely, atmospheric conditions. A perusal of the relative 
tables showed that the average relative humidity at Trivandrum 
and Kodaikanal for the period of exposure was almost the 
same, namely, 61-4 per cent , whilst for Bangalore the relative 
humidity was only 41-5 percent. If the values were taken for 
the percentage losses at the two stations for a number of the 
patterns, it was seen that there was a rough proportionality 
between the relative humidity of the surrounding atmosphere 
and the amount of fading. 

Effect of Moisture on Fading 
Dr. Barker stated that they had already observed in a 


previous paper that a dry fabric did not fade, whilst the same 
fabric when wet faded rapidly, but no definite relation could 
be ascribed. It was thus possible that in the case of dyestuffs 
the degree of fading depended on the amount of moisture in 
the adsorbed layer on the fabric. If this was the case, and 
since a relationship existed between the amount of the water 
and the relative humidity of the atmosphere, it might be 
suggested that some relation held between the degree of 
fading and the relative humidity. 

The precise effect of humidity and its relation to fading 
was now being systematically investigated, but the outstand- 
ing fact remained that a colour might be perfectly fast in a dry 
atmosphere or in a moderately damp one, but would fade 
rapidly with increase of humidity. It was essential, therefore, 
that all tests of fastness of dyestuffs should be done under 
standard conditions of humidity, otherwise the fastness could 
not be guaranteed if the fabric was taken into atmospheric con- 
ditions which differed from those under which the test was made. 

A case in point had recently been brought to their notice. 
A manufacturer placed a dyed fabric in the open air for one 
week in full sunlight, and no fading was perceptible. The 
same goods exposed in a shop window in Huddersfield faded in 
three days, and were returned to the maker. The weather 
being warm, the shop in which the fabric was exposed had been 
artificially humidified by water, perspiration from customers’ 
bodies, steam pressing, etc., so that the internal conditions were 
ideal for fading. The humidity had risen so high that this, 
combined with the sunlight, had caused the fading. In a 
drier atmosphere the fabric would certainly have been fast 
enough under ordinary conditions. 

The observation of strict care of humidity conditions in 
the exposure and storage of dyed fabrics was essential. It had 
also been remarked that fabrics exposed behind glass faded 
more rapidly than in the open. The atmospheric conditions 


surrounding the fabric were probably the factors to be con- 
sidered in such cases 


Further evidence of the influence of humidity was shown in 
an experiment with the fadeometer. A top was fitted to the 
instrument, and a fan placed above it, so that there was a 
constant circulation of air through the apparatus. The water 
bath at the bottom dried up more quickly, and the result of 
increased humidification of the patterns was fncreased rapidity 
of fading. Experiments conducted with different fadeometers 
showed considerable variations of humidity with each instru- 
ment, and consequently considerable variations in fading. 
It was thus an essential in tests with a Fadeometer that rigid 
conditions of humidity should be imposed, otherwise unre- 
liable results would be obtained. It was probable that if due 


attention was given to this factor and also to the standard 
conditions of voltage and amperage laid down for the apparatus 
that the fadeometer results would prove of great value. 

They had been working on modifications of the instrumert 
in order to secure these standard conditions, since it was un- 
doubtedly a necessity that some rapid testing method be 
devised, and the violet carbon arc was the nearest approach to 
sunlight that they had at present. An experimental instru- 
ment had now been delivered for testing purposes, and would 
be on the market soon. A recent paper by Hedges on atmo- 
spheric humidity and the fading of dyestuffs had shown the 
importance of the part played by the humidity of the atmo- 
sphere in connection with the rate of fading of dyed fabrics. 
This humidity factor probably accounted to some extent for the 
fact that dyers had more “ returns ’’ on account of fading at 
Whitsuntide than in August. 





A New Book on Colour Mixing 


Textile Colour Mixing. By David Paterson, F.R.S.E., F.C.S. 
Pp. 137, with over 5oillustrations, coloured plates and dyeings. 
London: Ernest Benn. 12s. 6d. 

The author is to be congratulated on the appearance of a 
third edition of Textile Colour Mixing. It is nearly thirty 
years since the first publication, and the previous edition has 
been exhausted for some time. As befits a handbook on 
colour, it is attractively written and broadly treated. The 
standard is quite sufficient for the purpose of ordinary textile 
colourists, and while the physical basis of the treatment is 
sound, it is almost self-explanatory and entirely non-mathe- 
matical. There are a large number of spectroscopic diagrams 
to illustrate the text, and this, indeed, forms one of the book’s 


best features: it would have been an advantage if one or 
two of these could have been coloured. The book is a com- 
panion volume to Colour Matching on Textiles, with which it 
should be read. From the theoretical point of view, the 
development of the theory of colour mixing is sufficiently 
general to be of value to anyone dealing with colour, whether 
concerned with textiles or not. For this reason the title may 
suggest less general interest than the book actually possesses. 
The coloured patterns are better mounted than in the previous 
edition, but two of the coloured plates have been taken out. 
In giving the names of dyestuffs, capitals are not used (except 
for brand marks), thus lissamine green B, and not the more 
usual Lissamine. The book is of very convenient length, and 
is an excellent introduction for anyone interested in colour. 


The printing and binding are up to the usual standard of the 
publishers. 





United Indigo and Chemical Co.’s Report 


In their twenty-eighth annual report, the directors of the 
United Indigo and Chemical Co., Ltd., Manchester, state that, 
including a balance of £14,170 8s. 9d. brought forward from 
last vear, there is a profit of £36,063 8s. 1d. Of this £7,500 
has been paid in dividends at 5 per cent. on the preference 
shares for twelve months to June 30, 1927, and £2,187 Ios. 
has been paid on the ordinary shares, at the rate of 5 per cent., 
for the six months up to December 31, 1926, thus leaving 
£26,375 18s. 1d. for allocation. This the directors propose 
to allot as follows: {£2,187 1os. in payment of dividends at 
5 per cent. on the ordinary shares, up to June 30, 1927, 
£5,625 in dividends on the preference shares at 3? per cent., 
and £3,281 5s. in a further dividend -on the ordinary shares 
at the rate of 3} percent. There is thus {15,282 3s. 1d. to be 
carried forward to next year’s account. The annual meeting 


will be held at Accountants’ Chambers, 60, Spring Gardens, 
Manchester, on September 14. 
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Pigments for Colouring Portland Cement Mortar 


Results of Recent Research 


The use of colour in conjunction with Portland cement is showing a tendency to increase, owing to the widespread use of 


stucco and the vecognition of concrete as an architectural as well as a structural material. 


Until recently there was little specific 


knowledge of these colouring materials available. Investigations at the research laboratory of the Portland Cement Association, 
Chicago, have produced cevtain data, which ave summarised by Mr. James E. Foster, in ‘‘ Chemical and Metallurgical 
Engineering.”’ 


A TOTAL of 264 pigments of the following types of chemical 
composition are being used : 
Buff and yellow : 


Iron oxide (ochre, sienna, artificial hydrated iron oxide) .. 53 
Cadmium lithopone (cadmium sulphide and barium sul- 
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Red : 60 
Iron oxide, natural or artificial (over 85 percent. Fe,O3).. 47 
Iron oxide (less than 85 per cent. Fe,O,, remainder natural 

eee nr ee ee ee 27 
Iron oxide, extended with calcium sulphate.............. 9 
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Green : 85 
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Mixture of chromium oxide and ultramarine blue........ I 

Blue : 22 
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Brown : 
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Iron and manganese oxides, umber. ............cceecsee 18 
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Black : 41 
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From this it may be seen that approximately 69 per cent. 
of the pigments studied were either wholly or partially iron 
oxides and that more than 77°3 per cent. are essentially made 
up of oxides of iron, manganese and chromium. Furthermore, 
in each class of hues, with the exception of blue, there was at 
least one group of this type of pigment. 

With these pigments classified according to chemical 
make-up a series of tests was started in order to determine : 
(1) The tinting value of commercial pigments. 

(2) The relation between chemical composition of pigments 
and the colour permanence of mortar exposed to natural 
climatic conditions. 

(3) The effect of pigments on the compressive strength of 
mortars. 

Data of the tinting value of different pigments were secured 
by observing the colour of the hardened mortar. Colour per- 
manence was determined by exposing specimens to the weather 
on a rack which faced the south and was tilted at an angle of 
40 deg. and comparing them after a given period of time with 
similar specimens kept in a dark, dry place. The effect of 
pigments on compressive strength of mortar was studied by 
determining the crushing strength of cylindrical specimens 
2 in. in diameter and 4 in. high, containing varied quantities 
of representative pigments. 

Tests made in which the proportion of a given pigment was 
varied showed a reasonably uniform hue except in those cases 
where the quantity of pigment was so low as to have a negli- 
gible effect on the colour of the natural mortar, By the use of 
both white and grey Portland cement, it was found that in 
some cases practically the same colour of mortar can be 
produced in light grey cement as can be obtained in the 
white material, provided that a larger quantity of pigment is 
used. 

With the red, yellow, green, and black pigments there was 
very little difference in colour between specimens in which 
the pigment equalled 35 per cent. of the weight of the cement, 


and those in which it equalled 50 per cent. The ultramarine 
had not, according to Mr. Wilson, apparently reached its 
limit at a 50 per cent. admixture (ratio of pigment to Portland 
cement by weight). 

As an added amount of pigment has in practically all 
cases a negligible effect on the resulting colour, the quantity 
used should for purely economic reasons be limited. For 
practical purposes an admixture of 20 per cent. may be 
accepted as a maximum. The minimum is obviously 0 per 
cent. The exact proportion of pigment to cement must be 
determined specifically by the hue, chroma and value desired. 

In the case of blacks, the tests showed that one unit of 
carbon black is approximately equal in effect on colour to 
five units of iron oxide black. This does not necessarily mean 
that carbon is the better pigment, as will be seen further in 
this paper, when the compressive strength of mortar is dis- 
cussed. 

The specimens exposed to natural conditions were studied 
after periods ranging from two weeks to six months. The most 


important change in the colour of a mortar due to fading of 
the pigment caused by weathering was a progressive weakening 
of the chroma. Accumulation of dirt and soot results in a 
lowering of the value, and, no doubt also plays some part in 
causing the chroma to become weaker. In the tests so far made, 
the mortar discs were not washed after exposure, but the colour 
studied was that found on them when they were removed 
from the exposure rack. One interesting observation in this 
connection was that after a hard rain the value appeared to 
be somewhat higher and the chroma slightly stronger. 

The tests seem to show that if a colour is not permanent, it 
will fail after a short period of exposure. Colour determinations 
showed comparatively little change in the chroma of most 
specimens after two months, and in cases where the pigment 
failed within six months, this failure was either complete or 
definitely indicated at two months. Aside from those pigments 


which failed completely, no differences in the degree of per- 
manence of pigments developed during six months of 
exposure. 


Pigments with Permanent Colouring Properties 


The following types of pigments showed permanent colouring 

qualities as a result of the six months’ exposure : 

Buff, yellow and red : iron oxide. 

Green : chromium oxide. 

Blue : ultramarine blue. 

Brown ; iron oxide, or iron and manganese oxide pigments. 

Black: iron oxide, manganese dioxide, carbon black, bone 
ash and the so-called mineral blacks (coal, coke, and certain 
unidentified carbonaceous materials high in mineral 
matter). 

The cadmium lithopones faded to a faint yellow during 
three months of exposure. After twenty-eight days the 
mortar coloured with organic pigments had only traces of 
its original colour. 

These failures are attributed to the fading effect of sunlight, 
and not to any chemical action of the cement. This conclu- 
sion is based on the fact that the surface of these specimens 
assumed colours comparable to that of uncoloured cement, 
while below the surfaces the colours were not greatly changed. 
This conclusion is further confirmed by the fact that the discs 
kept in the laboratory in the dark underwent no changes. 

A zine chromate failed because of chemical reaction with 
the cement. A 5 per cent. admixture of this pigment caused 
quick stiffening of the mortar and the colour faded almost 
completely within twenty-four hours; mortar containing a 
IO per cent. admixture solidified before mixing had been 
completed. The failures which were encountered with yellow 
pigments were probably the result of efforts to produce a satis- 
factory lemon yellow pigment. 

In the tests performed to determine the effect of mineral 
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oxide pigments on the strength of Portland cement mortar, 
colour admixtures up to 20 per cent. did not produce reduc- 
tions in strength. The strength of mortars in which ultramarine 
blue was used increased. 

Decreased strength resulted from the use of carbon black. 
A 2 per cent. admixture of this pigment reduced the strength 
of the mortar about 15 per cent. and a 4 per cent. admixture 
was accompanied by a strength reduction of 30 per cent. An 
iron oxide equal in pigment value to the 2 and 4 per cent. 


admixtures of carbon}black did not decrease the strength. 
It is apparent that the oxide is a better cement pigment than 
carbon. 

These conclusions regarding strength in its relation to pig- 
mentation cannot be regarded as absolute, since the number 
of factors controlled in the experiments were necessarily 
limited. They nevertheless indicate that a mineral pigment, 
if used within economic limits, will not seriously decrease 
the strength of cement mortar. 





Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Dyeing and Printing Methods 

Film Dyeing.—An ingenious method ef obtaining colour 
effects of the most varied descriptions has been described by 
H. Jackson and D. Carter of the British Dyestuffs Corpora- 
tion, in B.P. 262,601. The colour is dissolved in a solution 
of nitrocellulose and then poured on to cold water to form a 
thin film. On dipping the material into this it becomes 
covered with the cellulose solution. It is dried to remove the 
solvent and the resulting dyeing will then stand washing with 
water and moderate soaping. By suitably manipulating the 
material the film can either be deposited over the whole 
surface or pattern effects obtained by only colouring it in 
parts. If two or more solutions are first poured on to the 
water to form separate films, multicoloured effects can be 
obtained, which can be varied according to the wish of the 
operator. The method can be used for colouring almost any 


object or material and should be particularly attractive to the 
amateur. 


Alkyl Naphthalene Sulphonic Acids.—New assistants for 
wetting out, solubilisation, etc., are very much to the fore at 
the present time. Auerbach has measured the relative pro- 
perties of a number of these (Textile, 1926, 681) from obser- 
vations on the times taken by pieces of dry wool to sink in 
their aqueous solutions. Oranit, Nekal, and Neomerpin were 
found to act very satisfactorily, being better in this respect 
than Turkey-red oil, alcohol, or soda. The alkyl naphthalene 
sulphonic acids have assumed importance as wetting agents 
recently. Their preparation has been protected in a number 
of patents brought out by the I.G.F.A. In B.P. 246,817 
butyl naphthalene sulphonic acid is prepared by heating 
together naphthalene, »-butyl alcohol, and sulphuric acid. 
In B.P. 253,118 the reaction is carried out in a closely similar 
way, but oleum or chlorsulphonic acid may be used, and 
examples are given in which the alcohol is ethyl or methyl. 
These substances may be used for assisting the wetting out 
of wool, for level dyeing, and as cleansing agents for fulling 
and bleaching. The metallic salts of these and similar 
sulphonic acids, e.g., isopropyl naphthalene sulphonic acids, 
are used for mordanting in B.P. 269,917. These sulphonic acids 
form soluble salts with chromium, aluminium, and similar 
mordanting metals. Di-isopropyl naphthalene sulphonic acid 
is used as an assistant in printing aniline black in B.P. 262,476. 
The treatment of wool with a solution of one of these acids 
before the usual carbonising treatment is also recommended 
for protecting wool against bacteria (B.P. 261,342). These 
examples are sufficient to illustrate the possibilities of these 
sulphonic acids. 

In comparison with these, it is interesting to see that the 
alkyl naphthalenes, without sulphonic acid groups, are recom- 
mended for lubricating purposes in B.P. 260,604, I.G.F.A. 

Sulphite cellulose liquor.—Sulphite cellulose waste liquor 
has found extended use in a variety cf dyeing and finishing 
processes, for protection in treatments of animal fibres 
with alkali and in the making up of soluble vat dyes for wool. 
The Society of Chemical Industry in Basle have now utilised 
it in the preparation of vat dyes in powder form. These 
powder vat colours are being increasingly used, as they 
eliminate the inconvenience of the drying up and settling out 
which takes place with improperly prepared or handled 
pastes. Transport charges are of course also less. The 


-. 


powders are prepared in this case by mixing and preferably 
milling the pastes with the sulphite-cellulose liquor before 
The object is, of course, to obtain a finely divided 


drying 


powder which wets out and vats readily. This cellulose 
liquor has also reducing properties, so that with indigo powders 
soda can be used in the subsequent vatting. Kotibhasker 
(J.S.D.C., 1925, 361-2) has investigated this reducing power, 
using a liquor obtained from Scotch fir and digesting it with, 
a solution containing lime and sulphur dioxide. The resulting 
solution vatted indigo readily without hydrosulphite. Other 
colours could also be reduced in it. 

Dyeing under pressure.—The use of pressure (two or three 
atmospheres) is recommended in F.P. 604,448 (M.L.B.) for 
increasing penetration in dyeing. Nitrogen or carbon dioxide 
may be used as the pressure gas. 

Printing and Discharging.—W. Sieber (Textile, 1926, 615) 
makes a plea for the use of potassium salts instead of sodium 
ones in printing pastes, there being an increasing tendency to 
use the latter because they are cheaper. He gives examples 
with Alizarine, Para Red, and Aniline Black. 

Seyewitz and Chaix (Bull. Soc. Chim., 1927, 197) have 
started an investigation into the mechanism of the oxidation 
discharge using sodium hypochlorite. They have examined 
its action on various nitrophenols and amino-nitro bodies. 
The decomposition products have been isolated and identi- 
fied. With the nitrophenols and naphthols, chlorination 
appears to take place first and to be followed by the pro- 
duction of chlorquinones and chloropicrin. With the naph- 
thols, the quinones are further oxidised to phthalic acid: 
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The discharging of vat colours is generally a difficult matter, 
especially with the more complex compounds, as they are not 
easy to destroy without tendering or ruining the fibre. Where 
discharging is possible it is usually done by reduction methods, 
which depend more on the production of leuco compounds 
which can be washed out of the fibre than on the breaking up 
of the molecule. For the reduction discharge a formaldehyde- 
sulphoxylate with leucotrope is most effective. Vat colour 
discharges on vat grounds are, of course, more difficult than 
white discharges, as the methods have to be based on differ- 
ences in properties between individual colours, and for this 
reason it is difficult to get clean-cut whites in plain discharging 
or clear colours in illumination. Nearly all the methods used 
depend essentially on the differences between the hot-dyeing 
and cold-dyeing colours. The distinction is not sharp but 
generally the latter discharge much more readily. In B.P. 
246,183, I.G.F.A., a ground is first dyed with one of the 
colours of the second class and then printed with a discharge 
paste containing one of the first, along with sufficient reducing 
agent to destroy the ground colour and to reduce but not 
destroy the illuminating colour. No passage through alkali 
appears to be necessary in this process. 

In B.P. 274,178 (S.D.L., J. Thomas, J. S. Wilson) a dyeing 
or printing is made containing colours of both classes, when on 
discharging one or more of the colours of the mixed shade 
is removed and a different shade remains. 
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Recent Investigations on Dyed Fabrics 
The Woollen Research Association’s Work 


The British Research A ssociation for the Woollen and Worsted Industries is doing much work on the behaviour of dyed fabrics 
The account given below is abstracted from the veport published by the Association a short time ago, and shows 
clearly the great complexity of the problem and the manner in which it ise being investigated, 


THE subject of the fading of dyestufts is of immense importance 
to manufacturers, and the British Research Association for 
the Woollen and Worsted Industries has special laboratories 
carrying out this work. The first problem to be tackled is 
to prescribe standard conditions for fading tests. Patterns of 
worsted cloth, dyed with a wide range of colours, have been 
exposed to sunlight in the tropics and at home. Pieces of 
the same dyed fabrics have also been exposed to the light 
of the carbon arc. The results show that the humidity of the 
atmosphere at the surface of the patterns plays a prominent 
part in determining the amount of fading. It can be shown 
that perfectly dry fabrics show no fading at all, but there is 
a steady increase in fading with increase of humidity. It is 
further shown that in the tropics there was actually less fading 
than in England. 

The results show that the present system of artificial fading 
does not agreg in results with those obtained from actual 
sunlight, and that there was actually less fading in the tropics 
than at country stations in England. The discrepancy was 
largely due to humidity conditions in the atmosphere around 
the patterns. It is essential, therefore, to prescribe a standard 
humidity for all fading tests. 

Under standard conditions the loss of colour has a direct 
relationship to the time of exposure. This relationship is not 
linear—7.e., its colour loss is not directly proportional to time 
of exposure, but in the earlier stages the colour loss is more 
rapid than later on. An approximate law is proposed in which 
the loss of colour is proportional to the square root of the time 
of exposure. The tests indicate that in standardisation of 
colour fastness, sufficient time should be given to the exposure 
to allow the fading to be in excess of the initial more rapid 
fading action. The results of the effect of fading on fabrics 
dyed with increasing percentages of dyestuffs to secure 
increasing depths of shade explain the statement that deeper 
shades are faster than pale shades. It is found that the 
total colour loss is the same in all cases, so that actually whilst 
the same loss occurs in all shades, yet this forms a much 
higher percentage of the initial colour in the case of pale shades 
than in the case of deeper ones. 


Ultraviolet Radiation and Fading 

The effect of increasing the amount of ultraviolet radiation 
on the pattern results in an increase of fading. The ultraviolet 
has a more violent effect as humidity increases. An examina- 
tion of the transmissive powers of all kinds of English and 
foreign plate and window glass, as well as Vitaglass and 
quartz, shows that the effect of glass in shop windows is to 
form an effective filter for excluding ultraviolet radiation 
and thereby decreasing fading power. Fabrics exposed behind 
glass should fade less than in the open for the same period 
of exposure under standard atmospheric conditions. Vita- 
ylass is found to transmit the whole solar spectrum. The radia- 
tion from gas-filled lamps for shop lighting gives similar 
results to glass filtered sunlight. The Research Association 
has evolved a new type of outdoor fading cabinet for mill 
use, glazed with Vitaglass. The cabinet allows free access of 
air and atmosphere to the patterns, but eliminates weathering 
by dirt, soot, andrain. Facilities for meteorological observa- 
tions are also given. 

With a view to forming some idea of the fastness of a dyestuff 
at various places, humidity and temperature tables have 
been prepared for the principal countries of the world. The 
newest form of colorimeter—namely, the Guild Colorimeter— 
has been installed in the laboratories. For many purposes, 
however, the Lovibond Tintometer is used, and in order to 
increase the efficiency of the instrument for comparisons 
of shade, a special device has been designed by the Research 
Association known as ‘‘ The Wool Research Reflector.’’ In 
this instrument the light is reflected from lightly-ground 
mirrors so that it falls on the patterns at an angle of 45 deg. 


The illumination across the patterns is perfectly even, thus 
giving ideal conditions for colour comparison. 

The general conclusion derived from the work up to date, 
points to the necessity for the observation of standard con- 
ditions of light intensity, temperature, and humidity at the 
surface of the pattern, during the exposure for test purposes. 
These conditions are now attained in the new fading lamp 
designed by the Association. 

The effect of exposing acid, neutral and alkaline worsted to 
sunlight shows that after exposure all the patterns are dis- 
tinctly acid. These, if then carefully neutralised, and equal 
weights dyed together along with an unexposed neutral 
pattern in the same bath, give entirely different results. The 
dyes selected for this purpose roughly illustrate the different 
types of wool dyes. There is a different affinity of wool for 
dye after the various treatments. Wool is readily modified 
by reagents so that it absorbs dyes from a dye bath more or 
less readily. 

One of the greatest difficulties in the manufacture of white 
flannels and worsteds is contamination with iron, either from 
machinery or water ; such goods when bleached appear per- 
fectly white, but on exposure to sunlight rapidly turn brown. 
A contaminated piece of cloth was exposed under a stencil 
and in order to preserve the pattern, the oxidised iron was 
developed with potassium ferrocyanide, with the result that 
a permanent photographic print was recorded. 


Observation of Colours 

Certain combinations of dyes used to produce fashionable 
shades have the peculiar property of changing their hues when 
illuminated with ordinary artificial light, so that the ordinary 
sources of illumination are useless for colour matching pur- 
poses. In order to meet this difficulty, special lamps have been 
devised, so that the light from the electric bulb passes through 
a coloured glass plate or filter. This latter is so designed that 
it filters out the particular coloured rays of light which are 
present in excess when compared to North daylight, and by 
this means the true colours can be seen or matched when 
daylight is not available. 

In order to render colour comparison easier and more 
accurate the Research Association has designed spectacles of 
special glass. If the pattern is illuminated with artificial light 
from a lamp with an opaque globe and viewed through these 
spectacles, a close approximation to daylight illumination is 
obtained. The Research Association has also designed spec 
tacles of Crookes glass, specially made for textile workers. 
The wearing of these glasses eliminates the eyestrain so common 
in the mending rooms of textile factories. 

Wool is particularly liable to damage by bacteria and moulds 
when the conditions of temperature and moisture content are 
favourable. Unfortunately, during the manufacturing process 
of yarn and fabrics, these unfavourable conditions largely 
prevail, and it is frequently difficult to prevent damage. Tens 
of thousands of pounds sterling are lost annually by this 
cause. The Research Association considered that this was so 
important that they have given much time to the study of 
the so-called mildew, with a view to ascertaining the exact 
conditions where damage is liable to occur, and to find means 
for the prevention of the same. They have been successful 
in finding reliable and cheap methods whereby wool may be 
rendered immune from damage, and as an outcome of the 
investigations they have found that some of the more obscure 
effects of bacteria have caused considerable loss due to the 
modification of the protein matter of the wool fibres, whereby 
its affinity for dyes is materially altered, and have thus been 
able to prevent another great source of trouble, namely, 
uneven dyeing. They say that these investigations have led 
them to a more profound and careful research on the 
properties of wool and its behaviour towards other reagents, 
such as acids and alkalies. 
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Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 


August, always the dullest business month in the year, has 
lived up to its reputation. From comparison with previous 
years there is no reason to belie%e that there has been any 
exceptional falling-off. 

The shilling cotton men have proved to be right, with the 
result that the shares of such companies as are known to carry 
large stocks in one form or another have seen a sharp advance 
in price. It may well be that balance sheets in such cases will 
show larger profits, but the increased price for cotton will not 
help to put into operation the idle 30 per cent. of available 
spindles, nor does it help to clear the issues which are involved 
in the attempt to stimulate Britain’s greatest industry. 

It is interesting to note that the formation of the Cotton 
Yarn Association is bringing to the surface many of the funda- 
mental weaknesses of the cotton trade. Many suggest a 
childishness and an ignorance which are pathetic ; others are 
of a character which will test the metal of the leaders of the 
industry before they are eliminated. The conferences of the 
various interests which will take place during September will, 
it is hoped, clear the air and lead to a plan of campaign which 
will have the confidence of the brains in the industry. 

A reorganisation of the various selling forces of the con- 
stituent companies of the Imperial Chemical Industries, Ltd., 
is reported. It is stated that, although it takes the form of a 
unification of the various selling organisations in any one dis- 
trict, the dyestuff consumer will, in the main, be served by the 
same personnel as heretofore. he policy of maintaining 
ethicient technical services, of which the British Dyestuffs 
Corporation made a special feature, is to be maintained. 

The commercial directors of the I.C.I. are to be congratu- 
lated on the consideration which has been given to the complex 
and unique relationship which exists between dyestuff manu- 
facturer and consumer, and the scheme will do much to allay 
any fear which may have existed that a section of the I.C.I. 
of enormous importance to the textile industries would be more 
or less lost sight of among the more profitable and larger 
interests of the company. 

It is expected that similar reorganisation will take place 
abroad, and this should prove a considerable aid to the export 
business of the British Dyestuffs Corporation, inasmuch as the 
latter will be able to take advantage of the excellent and 
efficient world-wide selling organisation of some of the larger 


companies. 
Yorkshire 


August, the holiday month, not expected to yield much 
in the way of turnover, has been better this year than was 
expected, but, nevertheless, the trading accounts bear the 
indelible stamp of somewhat decreased demand. The textile 
trade in the Dewsbury district has been quite good, tweeds 
required for sports garments being one of the busiest lines, 
and thefe is a growing demand for medium and heavier 
classes of tweeds for suitings and overcoatings. Further, 
orders for the winter season’s trade are now well in hand and 
in good quantity. Capital is being laid out in the form of 
up-to-date plant. Increased business is being done with 
Japan : 

The great majority of the Huddersfield operatives last 
month deserted the air of the weaving shed for the more 
salubrious air of the seaside, and it is well that the exodus 
occurred when trade was anything but brisk. Trade is 
patchy, and no marked improvement is anticipated before the 
early months of next year. Some of the fine worsted mills 
are active ; others are not so. So far as the winter trade is 
concerned, the more striking hues and designs for overcoatings 
are not as much in demand, and suitings show a tendency to 
revert to a quieter fashion. The year is likely to show a 
better result than last year, but that is poor consolation when 
one considers what a year the last one was. 

The reduction in the price of petrol which took place last 
month was the third in a few months, and the effect of the 
series in the price of benzol is shown by the lower quotations 
of to-day. While appreciable per gallon of benzol, the effect 


on the production costs of intermediates per Ib. is scarcely 
noticeable, and users of these products should not look to the 


reaping of immediate benefits. Further, the maker realises 
that it is a good deal easier to drop the prices of his wares 
than to raise them, and that the chances of a jump upwards in 
the price of petrol, with a sympathetic jump in that of benzol, 
are not altogether remote. 

The British Association opened its meeting in Leeds on 
August 31, and it is fitting, considering the locality, that 
matters pertaining to textile technology should have been 
allotted an importance in its proceedings. Members of the 
Chemical Section of the British Association at Leeds paid 
visits on Friday, September 2, to the Yorkshire Coking and 
Chemical Co., Ltd., Glass Houghton, to the works of Hickson 
and Partners, Ltd., Castleford, and L. B. Holliday and Co., 
Ltd., Huddersfield, thereby following the processes of coal- 
tar colour production from coal through the intermediates to 
the finished dyestuffs. 

Scotland 

Business has managed to hold up fairly well in Scotland dur- 
ing August, considering that the holidays are not yet over. 
Some travellers have felt that they might have increased 
their orders but for the difficulty of getting into touch with 
the principals and directors during this month, and the 
suggestion has been heard that more business might have been 
done with samples on the links at North Berwick than round 
Glasgow. 

Dyeing and dyestuff orders are still about the same level 
as last month, perhaps just a trifle better, while garment 
dyers are fairly fully occupied. The carpet trade is active, 
and tweeds and similar branches are still keeping up well. 
Exports to Germany and America have been satisfactory, 
but the position as regards the Colonies has tended to counter- 
balance this, so that exports as a whole are stationary. 

Knitted woollen goods are much the same as they have 
been for the last few months, and would welcome improvement. 
Among the papers at the British Association meeting at Leeds, 
two,emanating from the Animal Breeding Research Department 
of Edinburgh University, have been read by J. E. Nichols 
and J. A. Fraser Roberts, dealing with the elimination of 
black and coloured fibres in woollen fleeces. 

Edinburgh is to have an exhibition devoted ertirely to 
textile machinery in about a month’s time. This is to be 
held in the Industrial Hall, October 5 to 15, and very sub- 
stantial support has been obtained. 

The United Turkey Red Co. have declared an interim divi- 
dend of 3 per cent. ; last year there was no interim dividend, 
and the final was 5 per cent. The Calico Printers’ Association 
have done extremely well to increase their profits above last 
vear’s, considering the coal strike, although the figures are, 
of course, a long way behind those of their very successful 
year 1924-25. 





Annual Report of B. Laporte, Ltd. 


Ix their annual report for the year ended June 30 last, the 
directors of B. Laporte, Ltd., state that for more than half 
the period covered by the report the working conditions of 
the company were adversely affected by the coal strike. The 
extra cost of fuel and motive power alone amounted to over 
£10,000, and none of this was passed on to their customers. 
In addition, output and sales during the strike period suffered 
considerably. With the return of more normal conditions in 
January of this year, it was again possible to manufacture 
their products on a reasonably profitable basis. In view of 
all the circumstances, the directors consider the profits earned 
and the rate of dividend recommended as satisfactory. The 
works, according to the company’s consistent policy, have 
been maintained in efficient working order out of revenue. 
The net profit for the year amounted to £11,460, and a 
dividend of 6 per cent. per annum is proposed on the ordinary 
shares. 





THE I.G. PROPOSES TO PURCHASE 100,000 square metres of land 
in North West Frankfort for the erection thereon of a general 
administration building in which will be centred all the dyestuffs 
sales organisations, at present located at Ludwigshafen, Frankfort- 
on-Main, Hoechst, and Leverkusen. 
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The Reported European Combine 

DURING the current week rumours have been revived 
respecting an understanding between Imperial Chemical 
Industries and the I. G. Farbenindustrie. The objects are 
said to be the avoidance of price competition and the 
improvement of production methods by the exchange of 
technical knowledge. The branches of industry to which 
these principles are expected to be first applied are dvestutts 
and synthetic fertilisers, two industries established in this 
country on their present footing well within the short 
period of ten years. It is a tribute to the resources of 
modern British chemical industry that these important 
branches of industry should have been developed to a stage 
that makes possible an understanding on equal terms with 
Germany, in spite of the latter’s long start in both fields. 
No official statement has vet been made on the subject, 
but the probabilities are all in favour of the scheme. The 
ultimate objects of this understanding promise to be im- 
mensely more important than the immediate effects, im- 
portant as these are in themselves. 


Dyes in Therapeutic Practice 

THE researches conducted some time ago by Manchester 
chemists on the application of dyestuffs to diseases caused 
by bacteria opened up a new vision of unsuspected benefits 
to mankind as the result of dvestuffs research. ‘Similar 
studies, conducted by Dr. Hugh H. Young of the Brady 
Urological Institute, Baltimore, reveal important results 
following the use of certain dyes in serious cases of blood 
poisoning, and, in the words of the author, “ hold forth 
great prospects in the future treatment of infections and 
infectious diseases.”’ 

“ Dyestuffs,’ Dr. Young states in an account of his 
researches, ‘‘have proved increasingly interesting on 
account of remarkable therapeutic properties. At the Brady 
Urological Institute, researches over a period of ten years 
have been made with hundreds of dyes. Efforts have 
been made to find drugs that were germicidal, non-toxic, 
non-irritating, and efficient in serum, bile, and other body 
fluids. Three new drugs have been produced of great 
value in certain infections, on account of penetration 
afforded by the dve and efficient germicidal effect. With 
one in particular, mercurochrome, remarkable efficiency 
has been shown not only in the local treatment of infections 
but in intravenous therapy. A I per cent. solution is in- 
jected into the blood stream in doses of from three to five 
milligrams per kilogram of body weight. Over 1,000 cases 
have now been collected of local and general infections, 
with a high percentage of immediate improvements and 
many really remarkable apparent cures. In some cases 
of blood poison, where the condition was desperate, the 
results have been remarkable. 


Why Indigo Dyes Fade 

ANOTHER interesting piece of research, conducted by 
Miss Eva Hibbert, a member of the department of chemistry 
at the Manchester College of Technology, relates to the 
chemical action of light on dyed materials. The experi- 
ments have been mainly concerned with indigo blue dye, 
but what has been discovered may be of much wider 
application. ‘“‘It has been well-known,” Miss Hibbert 


states, “ that the fading of the dye in cotton and other 
fabrics has been due to decomposition. What was not 
known but has now been ascertained is that the product ot 
this decomposition, due to the action of light, is a substance 
called isatin. We know the composition of isatin, and 


we can tell how the oxidation proceeds, and this may 
help us in our further endeavours to obtain really fast 
colours. Whether we shall be akle to eliminate the de- 


composing element, or whether in other ways it may 
lead to better methods of fastening colours, remains to be 
seen. Another important object we have in view is to 
secure fast colours cheap enough to be of industrial and 
commercial value. 

‘“Tsatin,”’ she added, ‘is quite soluble and can be 
washed from a fabric with cold water alone. But whilst 
by removing this vellow substance the colour will be 
improved, it will not restore the original colour of the 
indigo blue, nor will it make it any more of a fast colour. 
The action of light will still go on producing more isatin, 
and the fading will continue.’ The investigation, we 
understand, is to be extended in other directions. 


* Fastness”’ Problems 


THE general recognition that has rather suddenly 
pervaded the textile industry of the need of some guarantee 
of ‘‘ fastness ’’ is already producing a series of secondary 
problems, which show how difficult the application of an 
apparently simple principle may become. There is, for 
example, the position as between the dyer and the merchant 
where the customer complains that the fastness guarantee 
has not been fulfilled. A few isolated cases may not 
matter, but where the transaction affects a considerable 
bulk of dyed material, the dyer is placed in a serious position 
if the merchant decides to throw the whole responsibility 
on to him. The attempt that is now being made to set up 
a series of standardised tests of fastness are intended to 
meet such difficulties. The task is not easy, because the 
degree of fastness to light, for example, may be seriously 
affected by atmospheric influences such as humidity, and 
colours quite fast to light in one climate may become 
fugitive colours in another. Ultimately, no doubt, the 
problem, will be solved, but in the meantime it would seem 
desirable to fix more definitely the meaning and limits of 
any ‘‘ fadeless ’’ guarantee, so as to cover the time factor 
and the variation in conditions. One suggestion is that 
instead of an absolute guarantee of the kind often seen, 
there should be a guarantee that certain dves definitely 
recognised as fast colours have been used. This would 
give the intelligent dealer a precise idea of what he could 
guarantee to his customer, and where those dyes were not 
used, his guarantee, if retained at all, would be corre- 
spondingly weaker. 


The Need of Technical Men 

TuIs, however, implies a certain amount of technical 
knowledge, and the introduction of the technical man to 
supplement qualifications of the ordinary business type. 
This point is very well put by an authority who advocates 
a sound technical training for those who have to deal with 
questions of this kind. “If the townsman,”’ he writes, 
‘““who knows nothing about his dyes continues to control 
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the conditions of contracts for dyeing, his employer must 
take the consequences. And if the dyer considers that by 
employing a young man fresh from college as his ‘ chemist ’ 
at 30s. a week he is in the van of progress, he will tind his 
mistake. There are plenty of men available who can 
rapidly be trained, under suitable conditions, te deal with 
the technical problems in question, but it may be better 
to do without them altogether than for them to be sub- 
ordinated to the townsman who will take an order at undue 
risk. The extraordinary thing is that responsible positions 
and living wages are allotted to unqualified men, while men 
requiring no more wages and with good qualifications are 
looking for work. A scientific training is somewhat of a 
disqualification at present, due more than anything else to 
the man being regarded as a specialist and ‘ therefore ’ 
not a business man! He must be kept in his laboratory ! 
But, with apologies for this diversion, may I raise the ques- 
tion as to whether those who give orders to the townsmen 
or dyers are fitted for their jobs ? Do they recognise that 
they have much to learn, or are they satisfied to think that 
any good business man is good enough ? This I know, 
that the most experienced merchant who gives orders for 
dyeing is the one who best recognises his own short- 
comings in knowledge of dyes and dyeing.” 


American and Canadian Examples 

IT is interesting to compare this demand for technically 
trained men in this country with current opinion in America 
and Canada. The American Dvestuff Reporter, in discussing 
this subject, says : ‘‘ Modern mill owners recognise the rare 
virtues of plain, honest hard work. But along with experi- 
ence and ability to work they require of their important 
men a technical education. Almost invariably the men 
they employ to manage their mills have been technically 
trained. And these managers, realising that their train- 
ing has helped them more than anything else to advance, 
naturally employ superintendents and overseers who 
have also been technically trained. This demand for 
men with a technical textile education extends down 
the ladder even to the ranks of assistant dyers, bleachers, 
finishers, and other workers. The American textile 
industry has pinned its faith to the growing army of 
technically trained experts that now form the sturdy 
framework of the personnel in every progressive mill. 
It is upon these technical men the industry is relying to 
improve and perfect its manufacturing processes, that it 
may squarely meet the competition in the world’s markets, 
and it is upon the technically trained men that the industry 
is bestowing its best positions and its honours.” 

The following comment, again, on Canadian mill equip- 
ment is made by the Canadian Colorist in some notes on 
the equipment of Canadian textile mills : “‘ A mechanical 
dye house is now closer to attainment than ever before. 
Real temperature control is helping many dyers to do 
better and faster work. While all the losses that are 
charged to dyeing operations do not properly belong there, 
many can be reduced and the dyer can prove his point 
when he has good standard equipment under scientific 
control. The range of work possible depends on the equip- 
ment. Some managers expect a dyer to produce anything 
from a few simple direct colours. Some dyers, through 
inexperience, are afraid of the newer and more com- 
plicated dyeing processes. They should be given oppor- 


tunities to learn new methods and should be aided by 


chemists when necessary.” 


The Position of the Small Maker 


THE American dyestuff industry is following very closely 
developments in this country, and the sympathy expressed 
with the small independent manufacturer in the face of 


large combines, reduction of price factor, and other con- 
ditions is almost pathetic. One authority declares that it 
must be the innate British pluck that forbids the smaller 
British dyestuff manufacturers from emitting a louder 
wail over their distressing predicament. Quoting from THE 
CHEMICAL AGE an opinion expressed by the Clayton 
Aniline Co. that the effect of the cost of the dyestuff on 
the selling cost of the finished fabric is negligible, it 
remarks : “ A sound, sensible argument ! It calls to mind 
what has been reiterated so often in this country (the 
United States) regarding the cost of dyes in fabrics, and 
agrees perfectly with the findings of our Tariff Commission, 
which last vear made a study of these costs. But is it 
not plain that the lot of the small British dye-producers 
is certainly not one to be envied? Their home markets 
dominated by a powerful rival, their prices depressed 
lower than at any time since the war, and their endeavours 
belittled by a disgruntled consuming trade, is it not sur- 
prising that they have not set up a louder wail for justice 
and fair play ? They might even be justified in believing, 
at times, that they are in worse straits than their American 
brethren.”’ 

We are not sure that the British independent maker will 
too readily recognise his own portrait in these words. At 
any rate, though sensible of many difficulties, he is with- 
holding his tears. 


Imported Dyestuff Prices 


Mr. Fox, the alert United States Trade Commissioner 
in London, reports to his department in Washington that, 
although the average prices for British produced dyestuffs 
are not available, the following figures, compiled bya leading 
trade association, show the average selling prices of im- 
ported coal tar dyestuffs, and give an indication of the 
general trend of prices, an increase in the average price 
per pound being noted in 1926 over the corresponding 
1925 figure. This increase, he states, is explained largely 
by the use of better grades of dyes rather than by price 
increases, as in fact there have been a number of price 
reductions during the year as compared with 1925. 

Increase 


Pence over 1913 Value 
Year. per lb. per cent. Tons. per lb. 
1913 I1‘7 — 18,304 1,892,055 
1920 79°2 S77 10,397 7,552,799 
1923 49°8 . 326 2,808 1,004,482 
1925 42°99 267 1,981 646,903 
1926 47°94 310 1,892 876,529 


“<c 


The figures in the “ Pence per ]b.”’ column are exclusive 
of alizarine and synthetic indigo, but the tonnage and value 
statistics include them. 


Dyestuff Licences for September 


THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 
1920, made during September, has been furnished to the 
Board of Trade by the Dyestuffs Advisory Licensing Com- 
mittee : 

The total number of applications received during the 
month was 651, of which 512 were from merchants or im- 
porters. To these should be added 24 cases outstanding 
on August 31, making a total for the month of 675. These 
were dealt with as follows :—Granted, 598 (of which 562 
were dealt with within seven days of receipt) ; referred to 
British makers of similar products, 64 (of which 48 were 
dealt with within seven days of receipt); referred to 
reparation supplies available, 2 (all dealt with within two 
days of receipt) ; outstanding on September 30, 1927, II. 
Of the total of 675 applications received, 612 were dealt 
with within seven days of receipt. 
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Some Aspects of Fading and Fastness 


By a Dyestuffs Chemist 


In fastness properties the resistances of a dye to light and 
washing are the most important. Although these two often 
go together, they really depend on quite ditferent properties. 
Lack of fastness to washing need only mean that the dye 
is easily removed from the fibre, but if a product fades under 
exposure to light, this is because it has been decomposed. 
However, in speaking of the fastness of a dyestuff it is usually 
the light fastness which is referred to primarily, and light 
fastness can quite conveniently be considered by itself. 

Without going systematically into the causes and results 
of light fading, some special aspects can be examined. In 
addition to the light and dye, there are also influences such 
as air, the fibre and small quantities of other substances or 
impurities present, for which allowance must be made. Of 
these the air and traces of moisture are the most important. 
In some cases it has been shown definitely that there is actual 
absorption of oxygen, and different oxidation and other 
theories have been put forward, but the constitutions of dye- 
stutts themselves are too varied and fading is affected too 
much by circumstances, such as time of year, source of light, 
place, and condition of the atmosphere, for the process to be 
the same in each case or to expect one explanation to cover 
the whole. 

Light Absorption and Fading 

Fading, of course, comes under the heading of photo- 
chemical action, and the mechanism of this has not been in- 
vestigated to anything approaching the same extent as with 
ordinary chemical actions, where the effects are due to heat 
rather than light. It is, however, possible to connect the 
phenomenon of fading with that of colour production. A 
dvestuff molecule may be regarded as a machine for absorbing 
certain constituents of white light. The energy of the light 
absorbed has to be converted to other forms, as it is not, of 
course, emitted as light of a different colour except in cases of 
fluorescence. The energy is probably largely converted to 
heat, but it is unlikely that the heat formed is primarily 
responsible for the decomposition of the dyestuffs, as this 
usually requires moderately high temperatures. The 
mechanism of the light absorption depends on the presence of 
oscillators in the molecule, 7.e., parts of the molecule capable 
of vibration. Whether these parts are ions or atoms, or the 
molecule vibrates as a whole does. not immediately matter. 

The theory of light absorption depends on the supposition 
that a dyestuff can absorb light of wavelength corresponding 
to one of its own periods of vibration. It is possible, of 
course, that light is necesssry to start the vibration, which 
means that the body is doubly colourless in the dark. In any 
case, when absorption is actually taking place, the amplitude 
of the vibration will be increased by the energy absorbed 
from the‘light waves. This increase in amplitude means the 
particle is vibrating further and further from its mean position, 
and it will be seen that under these circumstances the vibrating 
parts may move beyond positions or conditions of stability 
and break away. An analegy to a substance breaking up 
under the impact of waves corresponding to one of its natural 
periods of vibration, can be found in the passage of troops over 
bridges, where as a precaution, step is broken to bring the 
impulses into different phases. Increase in amplitude may 
also cause collision with other parts of the molecule to take 
place. The relation between colour and constitution not 
being known with any exactness, it is impossible to say de- 
finitely what the oscillations are. The vibration may involve 
almost the whole of the molecule, as in Hewitt’s theory con- 
necting colour with tautomerism in long conjugate chains 
of alternate single and double bonds. Alternatively, elec- 
trons may be vibrating between a chromophore and auxo- 
chrome, or tracing orbits round the molecule. 

Now, a vibrating body always tends to set up vibration 
in its supports, and unless these are secure they may soon 
vibrate as much as the original body. A similar effect may 
take place in a molecule, and this may also cause decom- 
position. With long chain compounds and compounds in 
which large portions are only connected through single atoms, 
the possibilities of disintegration may be much greater. 


In this way fastness may be roughly related to general struc- 
ture. In some of the very fast compounds with compact 
polycyclic structures, the vibrations absorbing light may 
possibly be compared with those of stretched strings across 
rigid supports. 

Fading being a photochemical effect, it will only be where 
light is actually coming into contact with the dyestuff that 
any action is taking place, 7.e., it will generally be practically 
a surface effect. A very dilute solution of a dyestuff is sufficient 
to stop the bulk of the light which impinges on it. Solutions 
used in dyeing, which very often contain less than one part 
of colour in a thousand of liquor, are usually too dark to see 
through, so that in the case of a dyestuff in the solid state 
it is probable that the light is completely absorbed after passing 
through a very fine layer. Ifa pound of dye powder were left 
in a heap in sunlight for a year or two without disturbance, 
the amount which would be actually decomposed would be 
negligible. It is, in fact, only because a small. amount of 
dye is distributed over an enormous surface of fabric that fading 
can take place to the extent which it does. 

It must, of course, be remembered that there is the fabric 
to be taken into consideration. The effect of this is generally 
only subsidiary, as dyestuffs show approximately the same 
fastness on all materials. The fabric itself is not a simple 
substance, and in addition may contain impurities, which 
were originally present and have not been removed in the 
finishing treatment or impurities left by the dyeing or other 
operations. The effect of these may be important; thus 
cases of fading have been traced to the development of sul- 
phuric acid in a fabric through insufficient washing of a vat 
colour. The moisture of the air has also an important effect. 
In this country the strong sunlight, taken on the average, forms 
only a low proportion of the hours of daylight, and two or 
three days of strong sunlight are more effective than that of 
weeks of indifferent light. Experience of the behaviour of 
colours in this country might suggest that even the best ones 
would rapidly fade in the tropics. This, however, is not the 
case, the fastness being greater rather than less, which is 
probably indirectly due to the lower moisture content. 


Fading of Mixtures 

Some interesting results are obtained with mixed dyeings. 
These generally fade in the way that would be expected of 
them, and the fastness of a poor dye cannot be improved by 
mixing it with a good one, as the two fade independently 
of each other. It is, however, sometimes noticed that this 
does not happen. <A mixture of two fast colours may appear 
to fade much faster than would either alone, or a poor colour 
may mix with a good one to give a fast mixture. The case 
of the green from Anthraflavone and Indanthrene has often 
been quoted as an example of the latter, although in this par- 
ticular instance it is probably inaccurate. In these anomalous 
cases it is not clear what is taking place. In the types of case 
in which, say, a fast blue shows fading when mixed with any 
one of a large number of yellows, which are of different con- 
stitutions and themselves fairly fast, it might appear that the 
effect was due to a wavelength absorbed by the yellow in some 
way affecting the blue. 

Some anomalous cases are apparent, rather than real. 
The difference between a g and ro per cent. shade of a blue 
cannot be detected without close inspection; but it each be 
dyed in mixture with 6 per cent. of vellow the difference in 
the greens produced would be unmistakable. Conversely, 
any difference in the rate of fading of the two constituents 
of a composite green would be very quickly visible. Other 
effects can also often be explained in terms of ordinary colour 
mixing theory. It is sometimes possible to hide a fading 
tendency in one colour by balancing it with another one. 

Fading is not always diminution in colour strength, but some- 
times a change in shade without obvious loss in depth. The 
new shade is then generally a much duller one. Occasionally 
a perfectly definite change takes place in the course of a very 
short time to another product which is then quite permanent, 
although such a compound would not be used as a dye. 
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Light will convert the undeveloped dyeings of the esters of 
leuco vat dyes to the normal dyestuffs. 

Under unitorm conditions of exposure, fading is generally 
fastest at the beginning, and then gets gradually less, some- 
times reaching a stationary state. 

With the more permanent dyes, a slight initial fading takes 
place, and then a state of equilibrium appears to be reached 
or the rate becomes very much slower. The reason for this 
is by no means clear. By contrast quite strong shades of basic 
dyes will bleach quite white after sufficient exposure. 

A well-known feature of fading is the very much quicker 
rate at which pale shades go. Considering the surface nature 
of the process this is not altogether remarkable, but there 
appears to be a lack of proportionality. If we assume that the 
quantity of dvyestuff destroyed per unit area per sunlight 
hour to be constant, then while a 2 per cent. dyeing will have 
faded to 1 per cent., a 10 per cent. will only have gone to 9 per 
cent., and the latter will be hardly noticeable. Some gvod 
class dyes appezr to be indestructible in 10 per cent. shades, 
while pale tints show quite marked effects. 

White substances such as China Clay, sugar, and textiles 
are often mixed with minute quantities of blue to neutralise 
yellows and produce good whites. The mechanism of this 
is logical and understandable. Linen and cotton good: 
that have to be stored are sometimes wrapped in blue paper 
with the object of preventing yellowing. Whether it actually 
has this effect is questionable. So long as the white is in 
juxtaposition to the blue it will look whiter by reflected blue 
light, and the action may be only imaginary. If, however, 
the incidence of blue light prevents the action of discolouring 
this may be an effect which will have a counterpart in colour 
fading. 

Standards of Fasetness 

There has been a good deal of confusion in the standard 
to be represented by the word fast. Some colours will almost 
fade in strong sunlight as they are watched. Compared with 
these, colours which will stand a few weeks of exposure to ordi- 
nary diffused sunlight are fast, and considering the very poor 
qualities of the first aniline dyes, there was some justification 
for calling the rather better ones fast. This use has, however, 
tended to debase the word so that when a really good colour 
has to be described it becomes almost natural to use super- 
latives to distinguish it from the intermediate class, which 
is only continuing the confusion. There is, however, a genuine 
difficulty. While a description implying absolute fastness is 
hardly desirable, admission of any departure from this ideal 
in the case of a commercial product would be generally mis- 
construed as implying a greater divergence from this than 
corresponded with fact. 

So the question arises as to what shall be the practical 
standard of fastness. Textile goods themselves are not im- 
perishable and if, when an article comes to be discarded, the 
colour appears to be as good as the day it was dyed, and this 
without any effort having been taken to preserve it, then any 
fastness in excess of this is superfluous and in fact valveless. 
A dyed article which under the most drastic conditions met 
with in ordinary use shows this behaviour is for practical 
purposes absolutely fast. Usage, of course, differs so much 
with different classes of goods that a very much lower stan- 
dard of dyestuff permanence is necessary with some types of 
articles than others, but the definition above is meant to 
apply to colours where the demands are greatest, as, for 
example, curtains which may have to withstand several years 
of sunlight 

The fastness of colours in general use has improved con- 
siderably during recent years and in some special directions 
the changes have been almost revolutionary. This is seen 
most clearly in the guaranteed series of fabrics now available, 
which represents the movement at its highest. The best of 
these fulfil the standards which have been laid down. As 
has already been mentioned in this article, fastness to light 
only is under consideration, although actually in the question 
of guaranteed fabrics other factors are of almost equal import- 
ance, particularly washing. The basis of these guarantees is 
generally one of replacement, with sometimes an additional 
compensation for make-up charges, although this latter is 
not of any importance in the case of a genuine series. In the 
reputable series the goods fulfil all that is claimed for them. 
The percentage of returns are very small indeed with the 
well-known brands, and are a matter of interest rather than 


otherwise. Examination sometimes shows that the returns 
in question have not been put out by the firm receiving them. 
Genuine complaints can usually be traced to the dyeing. 
With vat colours the importance of the soaping treatment 
after oxidising is sometimes overlooked by manufacturers 
anxious to cut their processes to the minimum. 

It is found as a result of experience that materials stand 
up very much better to conditions of domestic use than to 
laboratory testing. Testing is usually made severe, both as 
a safeguard and also to get results as quickly as possible. A 
single severe treatment is usually much more effective than 
several milder ones, and a continuous test shows up weakness 
more readily than an equivalent interrupted one. There 
appears little doubt that colours show some power of re- 
covery in the dark or in weak light. This fact has been con- 
firmed in experimental testing 


Improving Standard of Fastness in Dyed Goods 

The possibilities of colour fastness at the present time are 
ahead of general popular realisation The idea of colours 
being bound to fade if exposed to sunlight has been so estab- 
lished in the past that in some quarters it is very difficult to 
displace, and users are only being convinced by their own 
experience. Consequently the development in the fastest 
colours has been very much slower than it deserved. Of 
course the question is complicated, as has already been stated, 
by the different standards necessary for different articles, 
and a guarantee not being necessary with certain types of 
goods obscures the reason for its absolute necessity in others. 

Beginning first with cotton and especially casement cloth, 
the application has spread to all kinds of curtain and furnish- 
ing materials, carpets, and other goods. Vat dyes are now 
being used also on natural silk and on linen and wool. It is 
only since the war that prints in fast vat colours have been 
readily available. The results obtained with prints are rapidly 
increasing in beauty, although the bulk of the more artistic 
coloured prints on the market are not yet dyed with vats. The 
shades obtained are increasing in brilliance. In fact there has 
been a very marked difference in this respect since the war: 
the more brilliant brands of the vats are being brought out 
faster than they are absorbed by demand. 

One of the most significant developments in the exploita- 
tion of the fast colours had been the formation of the Indan- 
threne Houses, where every article is guaranteed to be dyed 
with the indanthrene standard of fastness. 

In this class of goods there is little room left for further 
improvement, the difference between complete fastness and 
the present standard being of little significance. This is not 
to suggest that dyes are incapable of improvement, but that 
the margin for improvements in fastness of practical value as 
regards application to cotton is only a small one. For greater 
and greater ease of dyeing and printing, elasticity in applying 
the same dyestuffs to different fibres, and in the possibility 
of obtaining the same fastness on other than textile materials, 
there is still plenty of opportunity. . 

Criticisms are sometimes brought against scientific and tech- 
nical developments that they bring as many disadvantages 
with them as benefits, which means that invention outstrips 
the wisdom applied to its use. The production of colour, 
however, is.free from any possible drawbacks of this kind. 
The advantages in economy, appearance, and convenience 
which would follow the production of bright fast colours suit- 
able for all materials and not requiring any protection are 
obvious. Materials such as brightly coloured raincoats, which 
have made their appearance during recent years, form a good 
example of this tendency, as well as representing something 
which would have been impossible a few vears ago. 





British Celanese: New Directors 
BRIGADIER-GENERAL Sir William Alexander, M.P., Mr. A. 
Chester Beatty, Mr. R. A. Murray, C.A., and Mr. George 
Whigham have joined the board of British Celanese, Ltd. 
Sir William Alexander, M.P., is managing director of Charles 
Tennant and Co., Ltd., chairman of the Barter Trading 
Corporation and a director of Celanese Corporation of America 
and of Canadian Celanese, Ltd. He was formerly chairman 
of the British Dyestuffs Corporation. Dr. M. Soller, works 


manager of British Celanese, Ltd., and Mr. G. H. Spilman, 
manager of the sales department of British Celanese, Ltd., 
have also been appointed directors of the company. 
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Basic Intermediates for Dyestuffs: No. XI.—The Amino 


Derivatives of the Anthracene Series 
By “Consultant” 


Tue simple amino derivatives of anthracene and its various 
sulphonic acids do not find an extensive use as intermediates 
for the preparation of dyestuffs, since, for the latter purpose, 
the derivatives of anthraquinone are not only much more 
easily prepared, but in addition, give rise to far more brilliant 
and satisfactory colours, examples of which are to be found in 
the Indanthrene, Flavanthrene, and similar series. 

The most obvious first step towards the production of amino 
anthraquinone derivatives would appear to be the nitration of 
anthraquinone ; but this, as with the nitration of other 
quinones, is a difficult matter to accomplish in such a manner 
that a large yield of a comparatively pure product is obtained. 
The tendency is towards the production of dinitro compounds, 
and considerable difficulty is experienced in obtaining good 
yields of mononitroanthraquinone. The substitution takes 
place in the alpha or “‘ 1 ”’ position on direct nitration, giving 
first x-nitroanthraquinone, and on further nitration a mixture 
consisting mainly of 1:5 and 1:8 dinitroanthraquinone (49 
and 50). The best process for the production of z-nitroan 
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thraquinone by nitration, is that of Ullmann. Anthraquinone 
(18 lb.) is dissolved in concentrated sulphuric acid (98 per 
cent.; 1 cwt.) and the solution warmed to 50° C. Stirring 
having been started, nitric acid of density 1-4 (68 lb.) is slowly 
run in, the temperature being maintained at 50° C. throughout 
the whole addition. The batch is stirred until cool, and then 
run out on to powdered ice. Under these circumstances the 
crude nitroanthraquinone separates out in the form of a 
granular crystalline powder which can be easily filtered and 
washed free from acid. The crude product so obtained has 
m.p. of 217° C. (7.e., about 13° C. below the normal) and con- 
tains some unchanged anthraquinone as well as a little of the 
mixed dinitro isomers. It is not usual to purify this, since 
recrystallisation from solvents only effects a very slight purifi- 
cation. In practice the wet paste of nitro compound is re- 
duced straightway with sodium sulphide solution. The yield 
from the previous operation (about 23 lb.) is ground up with 
sodium sulphide (32 lb.), the variety containing nine molecules 
of water of crystallisation being used, whilst boiling water 
(50 gall.) is slowly added. The whole solution is boiled for 
twenty minutes and filtered. The residue on the filter is 
boiled out with water to remove soluble impurities, and is then 
refiltered. In Ullmann’s original description of the laboratory 
process which corresponds to this operation, the m.p. of the 
product is given as 243° C., but this is probably intended to 
mean the m.p. of the much recrystallised product. The 
commercial grade is usually impure enough to have m.p. 
225°-230° C. The yield from the process described above is 
very good and approaches the theoretical. 

If in the process described above for the preparation of 
I-nitroanthraquinone, the amount of nitric acid is increased 
by about 100 per cent. and the temperature is raised slightly, 
dinitration takes place, producing a complex mixture of 
. isomers, in which the 1;5 and 1:8 dinitroanthraquinones 
predominate. An analysis of such a mixture showed :— 


Per cent. 


1: 5 Dinitroanthraquinone .............. 37 
i: 6 Dinitroanthraquinone ........6.6.0. 37 
1: 7 Dinitroanthraquinone .............. 4°2 
1: 6 Dinitroanthraquinone .............. 3°6 
2:6 Dimitroamthicvaguinone «2... 2.0600 6 
2: 7-Dinitroanthraquinone .............. 4 


Such a mixture can be utilised without separation, for the 
preparation of Anthracene Blue, and, when required, the 1 : 5 
isomer can be obtained comparatively pure owing to its in- 


solubility in acetone. The crude product is extracted with 
acetone until a sample of the residue gives a pure blue colour 
only, on the addition of potassium stannite. Recrystallisation 
of the residue from nitrobenzene, followed by washing with 
alcohol, completes the purification of the 1 : 5 derivative. 

The dinitration mixture can also be made to furnish 1 : 5 and 
1:8 diamido anthraquinone, both of which are of value in the 
preparation of more complex nuclei, on account of the re- 
activity of the amino groups. The mixed dinitro compounds 
(50 lb.) are ground, with sodium sulphide solution (containing 
I percent. of thecrystallised sulphide), and the mixture gradually 
raised to the boiling point. During the boiling, which lasts 
about two hours, the diamino compounds separate, and, after 
cooling, are washed with water and dried. The product is 
ground with a mixture of water (80 lb.) and 98 per cent. 
sulphuric acid (160 lb.), a further quantity of water (80 Ib.) 
added, and the whole boiled, filtered hot, and allowed to stand 
twenty-four hours. The sulphate of 1 : 5 diaminoanthraquin- 
one separates out, is filtered off, and the salt hydrolysed by 
stirring with a large bulk of cold water. The filtrate f.om the 
sulphate of the I: 5 isomer is poured into a large volume of 
water, and the solid which separates is filtered off, boiled out 
with water, washed and dried. It contains well over 80 per 
cent. of the 1:8 diaminoanthraquinone. Purification can be 
etfected through the acetyl derivative. The crude 1 : 8 diamine 
is boiled with five times its weight of a mixture of acetic anhy- 
dride and glacial acetic acid in equal parts, and after allowing 
the solution to stand for 24 hours, the solid which has separated 
(t.e., the diacetyl derivative) is removed, washed and dried. 
It is hydrolysed by stirring with ten parts of 98 per cent. 
sulphuric acid at 80° C. for about half an hour, after which the 
solution, diluted with water, is partially neutralised with 
ammonia and allowed to stand overnight. The comparatively 
pure 1:8 diaminoanthraquinone separates out. 

It will be readily seen that the direct nitration process only 
gives rise to the I-nitroanthraquinone with considerable 
difficulty, whilst it is not possible to obtain the 2-nitro de- 
rivative, at all, by such a method. Hence, for the preparation 
of the latter compound, and, indeed, for the bulk of the former, 
recourse is made to a reaction which involves the utilisation of 
the labile nature of the sulphonic grouping in the mono- 
sulphonic acids of anthraquinone ; a reaction which is especi- 
ally valuable since it applies both to the simple sulphonic acids 
and their derivatives. The sodium salt of the sulphonic acid 
is heated under pressure with ammonia, when a reaction takes 
place which may be summarised thus : 

C,,H,O,.SO,Na +2NH,=C,,H,O,.NH, +Na(NH,)SO, 

If ammonia alone is used, the yield of amino compound only 
amounts to 50 per cent. of the theoretical, but in the presence 
of barium chloride, or of an appropriate oxidising agent, the 
yield may be increased to 80 per cent. in the case of the 2- 
derivative, and 90 per cent. in the case of the 1-isomer. The 
function of the barium chloride is obscure. It was at first 
thought that its action was one purely of solubility, removing 
the SO, radicle as insoluble barium sulphite, but investigation 
showed that the addition of calcium chloride to the reaction 
mixture was almost without effect on the yield, despite the fact 
that calcium sulphite is also insoluble. Further, the addition 
of a little magnesium chloride to the calcium chloride produced 
almost the same increase of vield as that experienced with 
barium chloride. 

The actual process used is not very complicated. The 
sodium salt of the anthraquinone sulphonic acid (either the 
I- or the 2-isomer) (to 1b.) is mixed with a solution of barium 
chloride (6 lb.) in water (18 1lb.).. Ammonia solution of 25 per 
cent. strength (} cwt.) is added and the mixture heated for 
48 hours at 170°-180° C. during which time a pressure of 
20-22 atmospheres is generated. The cooled reaction product is 
removed from the autoclaves and the solid washed with water, 
dilute acid, dilute alkali, and finally with water. The 2-amino 
compound which crystallises in red needles is best recrystallised 
from chlorobenzene, whilst the 1-compound comes out better 
from xylene. They melt at 302° and 242° C. respectively. 
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Several other methods are available for converting the 
sulphonic acids into the amino compounds, either inorganic or 
organic oxidising compounds being employed to increase the 
yield. Thus, in one method 50 per cent. sodium anthra- 
quinone sulphonate paste (100 lb.) is mixed with finely ground 
80 per cent. pyrolusite (31 lb.) and water (26 lb.). Ammonia 
solution of 25 per cent. strength (1 cwt.) is added and the whole 
heated for 24 hours at 200° C. On cooling, the manganese is 
removed with bisulphite liquor and the residue of amino- 
anthraquinone washed with water and dried. The manganese 
can be replaced by sodium dichromate and ammonium 
chloride, or by an organic nitro compound. In the case of 
the latter, an ingenious modification has been devised to 
produce both metanilic acid and 1-aminoanthraquinone. 
The nitro compound used is the potassium salt of m-nitro- 
benzene sulphonic acid, obtained by the sulphonation of 
nitrobenzene. A mixture containing this’ salt of the nitro 
compound (31 lb.) together with the potassium salt of anthra- 
quinone-1-sulphonic acid is heated with caustic soda solution 
(44 cwt. of 25 per cent. strength) at 160-170° C. for twelve hours. 
Comparatively pure 1-aminoanthraquinone separates out in 
the crystalline state on cooling, and metanilic acid can be 
recovered from the filtrate. 


Diaminoanthraquinones 

The best method for the production of the 1:5 and 1:8 
diaminoanthraquinones is still the reduction method, applied 
to the mixture obtained by the dinitration of anthraquinone. 
There is, however, one diaminoanthraquinone of considerable 
importance, viz., 1: 4 diaminoanthraquinone, which cannot 
be prepared in this way (51). This compound, which finds 
considerable use in the preparation of Helindone colours, 


CO NH, 


A\A\“\ 
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CO NH, 
(51) 
and of Algol Red 5G, which is its dibenzoyl derivative, is 
prepared bythe usual method from the 1-amino derivative— 
protection of the amino group, followed by nitration and 
reduction. The method used is as follows: 1-aminoanthra- 
quinone is acetylated by solution in oleum and digestion with 
acetic anhydride at 30—40° C. until asample on dilution with 
water yields a yellow precipitate of the acetyl derivative, and 
not a red one of the unchanged amino compound. The acetyl 
derivative (25 lb.) is dissolved in concentrated sulphuric acid 
(23 cwt.) at 15° C. and mixed acid containing 20 per cent. of 
nitric acid (43 Ib.) is run in with constant stirring at such a 
rate that the temperature does not exceed 15°C. Ice (1} cwt.) 
is added when the nitration is over, and the 1-acetyl-amino-4- 
nitroanthraquinone separates in golden yellow crystals. 
From these the free nitroamino compound is obtained by acid 
hydrolysis, which proceeds in the same way as that of the 
hydrolysis of diacetyl-1 : 8-diaminoanthraquinone described 
above. 

The nitroamino compound is reduced to the 1: 4 diamino 
compound by Leryn of alkaline sulphide solution. The crude 
product (50 ib ib.) is stirred into a mixture of sodium sulphide 
solution (70 per cent.; 100 Ib.) and Caustic soda solution 
(25 per cent.; 100 lb.). Steam is blown in until the green 
solution of the hydroxylamine compound turns brown. 
After a short boil, brown crystals of the diamino compound are 
deposited and after cooling may be filtered off and used without 
further purification. 


Halogen Derivatives of Aminoanthraqainone 
A number of the halogen derivatives of the aminoanthra- 
quinones are valued for the fact that they give rise to several 
important blue shades. Direct bromination of the 1-amino- 
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anthraquinone leads to the formation of 1-amino-2-brom 


anthraquinone (52) although the chlorination of the acetyl 
aminoanthraquinone gives the 4-chloro derivative, from which 
4-chloroanthraquinone (53) can be obtained by hydrolysis. 
For the bromination, the aminoanthraquinone must be 
reduced to a very fine state of subdivision, an end which is 
achieved by solution of the crude amine in sulphuric acid 
and precipitation by dilution with water. The finely divided 
amine is stirred with 25 times its weight of glacial acetic acid, 
and the theoretical amount of bromine dissolved in glacial 
acetic acid is run in. The solution becomes warm and after 
cooling and dilution with a little water the brom-aminoanthra- 
quinone can be filtered off in a comparatively pure state. 

The preparation of the 2 : 4-dibromo derivative (54) which is 
used for the production of Alizarine Sky Blue is achieved by 
the bromination of the free amine at a fairly high temperature. 
The amine (9 Ib.) is dissolved in nitrobenzene (15 lb.) and heated 
to 150—160° C. and asolution of bromine (15 lb.) in nitrobenzene 
slowly run in with continual stirring. After the addition 
stirring is continued at 160° C. for three hours, after which 
the whole is allowed to cool. The 2: 4-dibromoaminoanthra- 
quinone separates out and need only be washed with alcohol 
and dried. The nitrobenzene solution obtained by centrifuging 
the reaction product above, can be made to yield a further 
quantity of the dibromo derivative by steam distillation. One 
peculiar property of 2: 4-dibromo-1-aminoanthraquinone is 
the extremely labile nature of the 4-bromine atom, which can be 
readily replaced by a hydroxyl group on warming with 
sulphuric acid in pyridine solution. The compound so obtained, 
4-Oxy-2-bromo-t-aminoanthraquinone, finds a use in the pre- 
paration of Indanthrene derivatives. 





Grays Dyes and Colours, Ltd. 
Meeting of Creditors 

In pursuance of the provisions of the Companies (Gonsolida- 
tion) Act, 1908, a largely attended meeting of the creditors 
in the voluntary liquidation of Grays Dyes and Colours, Ltd., 
dyeware manufacturers, of Globe Works, Grays, was held 
on Tuesday, at Winchester House, Old Broad Street, London, 
when Mr. E. Sudworth, of Wheawill and Sudworth, Hudders- 
field, the liquidator in the voluntary liquidation, presided. 
An approximate statement of affairs was presented as at 
September 13, 1927, which disclosed liabilities of £27,135, 
all due to unsecured creditors. In addition there were deben- 
tures and interest accrued amounting to £23,416. The total 
assets were valued at £38,786, from which had to be deducted 
preferential creditors’, totalling £809, and debenture holders’ 
claims £23,416, leaving a deficiency of £12,573. 

The liquidator reported that the company was registered 
on May 9, 1919, with a capital of £20,000, divided into 20,000 
shares of {1 each. By special resolution the capital was in- 
creased in February, 1921, to £50,000, and was again increased 
by special resolution in May, 1922, to £60,000. An agree- 
ment was entered into on July 19, 1921, betw een the company 
and Messrs. Brooks and Deacon, who traded as Grays Dyes 
and Chemical Works, wherein the company agreed to purchase 
the goodwill, plant, and the whole of the assets of the business 
for the sum of £24,500. The issued capital of the company 
was £54,000. The total amount of cash introduced since the 
formation of the company was £51,500. The company had 
suffered considerable losses since its inception, the losses on 
trading having amounted to £52,or4. 

The chairman said that if he could find anyone to take 
over the machinery and plant, the creditors should receive 
a dividend of something like 1os. in the pound; but if it were 
sold under the hammer the creditors could not hope to receive 
anything by way of dividend, and it would be doubtful if the 
debenture holders’ claims would be satisfied in full. Very 


little discussion took place, and eventually one of the principal 
creditors proposed that the matter should be left in the hands 
This was agreed to, 


of the present liquidator. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


Indocarbon CL and SN 

THE two most important disadvantages of the sulphur colours 
are their weakness to bleaching agents and their tendency 
to develop acidity, both of which faults may be put down to 
the ease with which sulphur oxidises. In two of the latest 
sulphur colours, Indocarbon CL and Indocarbon SN, these 
drawbacks are claimed to have been reduced to a minimum. 
These two new products are both blacks, and are said to be 
the most satisfactory sulphur blacks on the market. As is of 
course well known, it is for blacks that sulphur colours are 
most important, and their annual use runs into a weight of 
millions of pounds. »The fastness of sulphur blacks, however, 
does not compete with that of aniline black, but with the two 
new colours this inferiority is largely removed, and the use 
of Indocarbon CL for blacks, but not for greys, is permissible 
in Germany for goods which are guaranteed to have the 
indanthrene fastness. 

The earlier brands, Indocarbon S, SF and SSF, have been 
known for several years. When N-ethyl carbazole is treated 


with nitrosophenol in sulphuric acid condensation takes place, 


giving a compound of the following constitution :— 
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If this product is melted with sulphur under the proper condi- 
tions, the well-known Hydron Blue is obtained, which is fast 
tolight and chlorine. Under different conditions Indocarbon S 
and SF are obtained, which probably have a related consti- 
tution. 

Both Indocarbon CL and SN give the usual full shades of 
the sulphur blacks. The hue of the former is a reddish-black, 
which can be shaded by a yellow or green sulphur colour 
e.g., Immedial Yellow-Olive 5G. The full blue black tone of the 
SN brand surpasses the shades of this type usually obtainable 
with sulphur blacks. The CL brand is the faster to bleaching 
and washing, although not equal to the best of the vat colours. 
It is also the more suitable for machine dyeing. For bleach- 
ing, sodium hypochlorite and not bleaching powder should be 
used. The dyeing methods are normal. 


Sulphur Colours from Carbazole 


Other sulphur colours from carbazole are described in 
E.P. 270,348, S.C.I.B. As for Hydron Blue, carbazole or 
one of its N-alkyl derivatives is condensed with p-nitroso- 
phenol and the resulting indophenol is then sulphurised, 
with, however, the addition of urea and an aromatic base. 
The melt is purified by extraction with sodium sulphide and 
with hydrochloric acid. The aromatic bases used may be 
benzidine, aniline, or the symmetrical urea from o0-toluidine. 
The dyestuffs are blue and greenish blue. 

The intermediate indophenol from carbazole and nitroso- 
phenol can be obtained in greater purity than normally, by 
using a low temperature (—4° C.) for the treatment with 
sulphuric acid (du Pont, U.S.P., 1,628,534). 

Orlov and Catchourine (Ukraine Chem. J. Tech. Sect., 
1926, 65) have examined the mechanism of the thionation of 
carbazole indophenols, and conclude that, using mixtures of 
sodium sulphide and hydrosulphide, it is the former which 
reacts with the imino-quinone. 


Dyeing Sulphur Colours along with Azo Colours 


Sulphur and azo colours are not usually thought of together, 
although they have, however, the common advantages of 
cheapness and moderate fastness. It is possible to dye them 
together by combining the oxidation of the sulphur dye with 
the coupling of a developed azo dye. The I.G.F.A. have 
patented the production of mixed shades from sulphur and 


insoluble azo colours in E.P. 266,387. The process is of 
advantage, as the brightness of the azo colours is able to 
supplement that of the sulphur colours, which is usually 
only moderate. It will probably be most useful in the yellow 
and red shades, where the sulphur colours are weakest. The 
bath is made up with one azo constituent dissolved in caustic 
soda, and the sulphur colour dissolved in sodium sulphide or 
hydrosulphite ; after the goods have been impregnated with 
this mixed solution they are passed through a diazo solution 
containing the other azo constituent, when coupling takes 
place and the sulphur colour is fixed at the same time. Among 
other examples, a yellowish green is obtained from diaceto- 
acetyl-o-tolidine and Immedial Brilliant Green GG with 
2°5-dichloraniline. 
Cachou de Laval 

With their production of a brown dyestuff from sawdust or 
other organic waste, by heating with sodium sulphide and 
alkali, in 1873, Croissant and Bretonniére are usually credited 
with the discovery of the first sulphur colour. Vidal has 
recently, however, found rather surprisingly that the product 
does not contain sulphur, although it dyes from a sodium 
sulphide bath. He has also prepared a similar product 
without the use of sulphur. Consequently he claims that the 
first sulphur colours were those obtained by himself in 1893. 
The point is, however, of historical rather than scientific 
interest, since far greater importance has always been attached 
to Vidal’s work than to the discovery of Cachou de Laval, and 
it was the former which stimulated and largely guided investi- 
gation into the sulphur colours. In fact, in the twenty years 
separating the two discoveries the method used by Croissant 
and Bretonni¢re attracted very little attention. It is probably 
too late now, considering the crude nature of the process for 
the manufacture of Cachou de Laval, to be sure that none of 
the products obtained ever contained sulphur. 


Influence of Copper 

Apart from the thionating agent, a number of other sub- 
stances are used in sulphur melts, as, for example, glycerine, 
phenol, naphthols and aromatic amines, in order to influence 
the results. Metallic catalysts also produce important effects, 
particularly in modifying the shade. Amongst these copper, 
zinc, iron, chromium, and manganese have all been employed, 
but copper has been used most frequently. The use of copper 
is often attended by the production of green shades, but its 
most successful application has been in the production of 
colours from the polysulphide melts of the azines, where very 
much brighter shades are obtained, which are also faster to 
light. Its special feature in these cases is that it tends to 
eliminate the formation of blues, and so to produce the rarer 
and more valued redder shades. 

The effect differs according to whether the copper is added 
at the beginning or end of the process. Brown sulphur 
colours may be obtained (Du Pont, U.S.P. 1,580,716) by 
heating an aromatic amine with sulphur, then dissolving in 
sodium sulphide, adding a copper salt, evaporating to dryness 
and heating at 300° C. From m-toluylene diamine a dye 
giving shades equivalent to those obtained with cutch may be 
synthesised. 

The formation of copper sulphide in sulphur melts where 
copper is used may be avoided by using the copper in the form 
of cuprocyanide, or adding an alkali cyanide along with an 
ordinary copper salt (I.G.F.A., U.S.P. 1,609,927). This 
recalls the analytical device for the detection of cadmium in 
the presence of copper in the group 2 separation. 

In U.S.P. 1,568,622, sulphurised products which dye wool 
in fast green tints are obtained from the indophenols, syn- 
thesised from p-amino-phenol and N-substituted naphthyl- 
amines, by treating with sulphites or bisulphites, which 
convert them to sulphonated derivatives of 1-alkylamino-4-p!- 
hydroxy-phenylnaphthyl-amines. On heating these sul- 
phonated derivatives with alkali polysulphides and copper, 
dyes giving green shades on vegetable fibres are obtained. 
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Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 
The condition of the dyestuff market in September showed 


little variation from that of the previous month. Fluctua- 
tions in the price of cotton during the month have led to a 
general disturbance and, as there would appear to be little 
immediate prospect of settled conditions, it seems unlikely 


that there will be any immediate marked change in the 
cotton trade, nor, therefore, in the dyestuff trade 
It is reported that the North British Chemical Co., Man- 


chester, one of the smaller dyestuff manufacturing concerns, 
is to cease manufacture, and it is suggested that some arrange- 
ment has been made with one of the larger firms whereby 
the North British Chemical Co. will be able to continue to 
supply their regular range of products. The passing of the 
smaller concerns is almost inevitable, and this in spite of the 
very considerable pluck and energy which some of them have 
shown. The fundamental fact is the world’s excess of dyestuff 
plant, which one way or another will have to disappear before 
it can be said that the dyestuff manufacturers have put their 
house in order. It is understood that the I.G. either have 
closed or are in process of closing their smaller factories, and 
similarly the British Dyestuffs Corporation are concentrating 
their production in their more modern factories. 

The Yarn Association has had an anxious time during the 
month, during which it has held ‘ong conferences with the 
Federation of Master Spinners in order that agreed action 
with regard to short time and yarn prices might be secured 
In the end agreement has been reached and, although in the 
opinion of many the objects at stake cannot but be of temporary 
importance, yet the fact that agreement has at last been reached 
by a majority of such an important section of the cotton trade 
as are the spinners ona matter of common interest is an achieve- 
ment which was necessary before any real constructive work 
could be undertaken . 

Another interesting phase of the movement for co-operation 
among those interested in the cotton trade is the formal 
establishment of the Cotton Trade Statistical Bureau, and the 
constitution of its provisional committee is very welcome 
reading. Spinners, manufacturers, bleachers, dyers, calico 
printers, shoppers, and the banks are all represented, and it 
is the sincere wish of many that such great success will attend 
their efforts in what might be described as neutral territory 
as to warrant the extension of the efforts of a similar group 
into the much more conflicting field of the cotton industry 


as a whole. 
Yorkshire 


Promise of better things, a tailing off in actual turnovers 
toward the end of the month, textile labour unrest, a spirit 
of optimism with regard to trade recovery, operation of the 
reduced price factor from 2} times pre-war prices to 2, a further 
decrease in the price of crude benzol, maintenance of the 
high price of phenol, the realisation of Imperial Chemical 
Industries, Ltd., as such, and the magnificent donation of 
{100,000 to the Leeds University by Colonel Sir Edward 
Allen Brotherton, Bart., head of the well-known firm of 
chemical and colour manufacturers, are some of the features 
of our industry during the month of September. Further, it 
is the last of the holiday months, for which, in our earnest 
moments, we are thankful. 

Substantial repeat orders for winter cloths are being booked 
in the heavy woollen district, doubtless due in part to colder 
weather experienced ; larger quantities of warm material 
are also on order for Canada. The blanket trade, both white 
and coloured, is fairly good, but there is less activity in the 
rag and shoddy trade. 

An announcement that the employers in the woollen and 
worsted industries have given notice to end the existing 
wages agreement on the wages making-up day in the week 
ending November 26 has caused a flutter. There is a feeling 
that if industrial strife is avoided there will be reasonably good 
trade in autumn and winter. Spring patterns still include 
much in the way of bright colours, but there is a tendency 
to quieter shades, especially in men’s wear. 

Huddersfield trade is patchy. In the fancy worsteds a 


fair amount of business is being done and quite a good propor 


tion is for overseas. There is a good deal of standing machinery 
in the woollen trade. : 

Child of the Department of Overseas Trade, despite its 
threatened orphanage, the British Industries Fair continues 
to thrive, and certain dyestuff manufacturers have taken 
steps towards the arrangement of a co-operative exhibit 
in the London section of the Fair to be held in February next 
vear. ; 

The reduction of the price factor has not arrived alto- 
gether unnoticed by the dyestuff manufacturers. Many 
dyestuffs, such as sulphur blacks, direct cotton blacks, and 
colours are not affected because they have long been sold, 
owing to internal competition, at less than twice pre-war prices, 
and in some cases at less than cost. The Dyestuffs Act enabled 
the manufacturer of specialities to subsidise that finely cut 
side of his business, but now that his powers have been so 
curtailed by the application and graduai increase of the effec- 
tiveness of this instrument, he shows a disinclination to 
produce those dyestuffs. Already there is talk of ‘‘ putting 
up ’’ the prices to the two times level. He has been compelled 
to make sacrifices in the prices of his specialities from which 
little comfort can be derived, especially when he recalls the 
words of the Chairman of the British Cotton and Wool Dyers’ 
Association, Ltd.: ‘‘ Whilst any reduction is naturally 
always welcome, the suggested one per lb. of material dyed 
will on the whole be so slight that consumers will be practically 
unable to make any concession in their processing charges to 
customers.” Evidently it all goes to the dyer. 


Scotland 


The volume of trade in Scotland has been well maintained 
during September, compared with the previous months. In 
one or two directions there have been minor improvements 
and very little in the nature of set-backs. 

Chemical prices in Glasgow have shown a slight tendency 
to rise, with a fair demand for home orders, but little business 
in export. Dyestuffs orders from Scottish sources have kept 
up fairly well. 

In dyeing, the wool dyers are busiest, cotton dyeing and 
printing being still only moderate, although much the same 
as during the last month or so. Business has tended to be 
rather better in the east than the west. The carpet trade has 
been good. 

The border woollen factories are managing to keep up to 
the same high level, and the position now is distinctly better 
than this time last year. Orders for tweeds and cheviots, 
particularly fancy varieties, have been quite brisk, and demands 
for next spring are coming in well. As regards foreign orders 
conditions differ, some manufacturers reporting business in 
Japan, Germany, and America, but on the whole there is no 
doubt that the exports are still unsatisfactory. 

Wages have been stabilised in the woollen industry for a 
further period of six months up to the middle of 1928. At the 
end of that time, the current wages will have been running 
for five vears. 

Scottish and Irish manufacturers have been vigorously 
opposing in Canada the proposals of the Canadian Government 
to raise the minimum tariff on linen goods from twenty up to 
thirty per cent. 





B.D.C. Products for Leather 


At the Shoe and Leather Fair, held at the Agricultural Hall, 
London, this week, the British Dyestuffs Corporation, Ltd., 
showed a new addition to their range of ‘‘ Coricol’’. nitro- 
cellulose pigment leather finishes in the form of a lustre finish, 
for imparting a silky lustre to fancy and gloving leather. It 
is stated that it is particularly useful in giving a silk-like 
finish to articles such as shoes and handbags, in which silk 
is replaced by light leathers for the sake of durability. Also 
included among the exhibits were a wide range of fat liquors, 
oils, and dyestuffs used in the leather industry, there being 
a display of leathers dyed with direct, acid, basic, and thionol 
colours. ‘‘ Necol’’ products, which are now handled by 
the B.D.C., were also shown. 
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New B.D.C. Colours 

THE British Dyestuffs Corporation announce two new 
colours—Lissamine Red T and Solochrome Yellow 2G. 
The former, an addition to the range of acid colours, is 
described as particularly suitable for the dyeing of wool 
hosiery yarns and matcrial for knitting purposes generally, 
owing to its very good penetrating power in conjunction 
with some fastness to washing. It is dyed, in the manner 
usual for acid colours, from a sulphuric acid dyebath. The 
dye, shown on woollen yarn, gives bright and soft tones, 
varying with the strength of the bath. 

Solochrome Yellow 2G, an addition to the range of 
chrome colours, is applicable to all types of wool materials 
and is of special interest for loose wool and slubbing, where 
good general fastness is required. It is of interest also 
for pieces, owing to the fact that it leaves cotton and silk 
effects ‘unstained. Its good solubility and levelling power 
make it suitable for application in the various types of 
circulating machines. The dye is unaffected by sulphuric 
acid dye-liquors, and is recommended for carbonised 
materials. 


Dyestuffs Licences for October 

THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 1920, 
made during October, has been furnished to the Board of 
Trade by the Dyestuffs Advisory Licensi i 

The total number of applications received during the 
month was 846, of which 690 were from merchants or 
importers. To these should be added 11 cases outstanding 
on September 30, making a total for the month of 857 
These were dealt with as follows :—Granted, 738 (of which 
693 were dealt with within 7 days of receipt) ; referred to 
British makers of similar products, 86 (cf which 64 were 
dealt with within 7 days of receipt); outstanding on 
October 31, 1927, 33. Of the total of 857 applications 
received, 757, or 85 per cent., were dealt with within 
7 days of receipt. 


Mr. H. S. Smith Honoured 


THE announcement that the French Government has 
awarded the Legion of Honour to Mr. H. Sutcliffe Smith, 
of Ingerthorpe Grange, Markington, will be received with 
interest throughout the textile and dye-using industry. 
Mr. Smith, whose work in connection with the Colour Users’ 
Association and similar organisations has made him a 
well-known figure, has consistently supported the estab- 
lishment of a British dyestuff industry. At the same time 
he has strongly defended the interests of British colour 
users, and pleaded that, especially in the matter of home 
dyestuff prices, they should receive the most favourable 
terms consistent with the maintenance of home manufac- 
ture. 


I.G. Production of Dyes 


THE Berlin banking house of Schwarz, Goldschmidt and 
Co. have issued a revised reprint of their account of the 
I.G. and its activities. With regard to dyestuffs, it is 
stated that ‘the I.G. Farbenindustrie A.-G. is almost 
the only concern in Germany that produces coal tar dyes. 
In spite of the foreign competition which has cropped up 
in the last ten years, the I.G. with its great experience 





still holds the first place in the world. With regard to 
quantity, the German dyestuff export industry has sus- 
tained a great loss as compared with the pre-war period ; 
but, on the other hand, the world market prices for dye- 
stuffs have gone up considerably. In quantity the German 
export has, since 1913, gone down from 108,000 tons to 
30,000--35,000 tons. It has to be considered, however, 
that 64,000 tons of dyestuffs (not including indigo) had 
in 1913 a value of 142 million marks, whilst in 1924 22,000 
tons (?.e., about one-third) were worth 106 million marks. 
Even considering the depreciation of money which has 
occurred since the war by about 4o per cent., an immense 
augmentation of value has taken place. 

‘Considering the small production of indigo in the 
United States (14,000 to 15,000 tons per annum, ?.e., 40 to 
50 per cent. of the German production before the war) the 
most important question for the I.G. is to agree with the 
du Pont Trust and with the other American manufacturers, 
and also with the English and Swiss producers, on fixing 
a quota in order that the great indigo exportation to the 
Far East may not be ruined by further price competition. 
The Russian Government has announced its intention 
to buy 70 per cent. of the total Russian requirements from 
the I.G. In the last few years the Russian import of 
chemicals amounted to about 65 million marks, of which 
about 55 million marks have been supplied by Germany.” 


I.G. Mineral Colours 


WITH regard to mineral colours, it is said in the German 
monograph that “‘ together with the ‘ Metallbank’ (Frank- 
fort-on-Main) the I.G. now controls more than half of the 
German producers of mineral and metal colours. The 
production of lithopone out ef zinc ores and barytes in 
Germany amounts to about 40,0c0 to 45,000 tons ;_ before 
the war it amounted to 35,000 tons. The main producers, 
besides the I.G. (Leverkusen), are the (Gewerkschaft 
Sachtleben, now Silici A.G., the Chemische Fabrik Marien- 
huette G.m.b.H., and the A.G. fiir Chemische Industrie. 
These firms are controlled mcre or less by*the I.G. alone, 
or together with Sachtleben. The I.G. also participates 
largely in the A.G. fiir Lithopone Fabrikation. 

“Further partners of the ‘Lithopone Kontor’ in 
Cologne are the Chemische Werke vorm. H. and EF. Albert, 
Huettenwerke Abraham Wreschner, Bourlau and Co., 
and the Farbwerke G.m.b.H. The growing importance of 
the lithopone business in Germany and in other countries 
can hardly be represented in figures, as We possess no 
statements regarding the production in this line. How- 
ever, a comparison may be possible on the basis of some 
figures at our disposal concerning the U.S.A. The pro- 
duction of lithopone in the United States increased from 
109,500 tons, valued at 12°5 million dollars, in 1924, to 
145,000 tons, valued at 15 million dollars, in 1925. Besides 
this the U.S.A. is importing about 10,000 tons per annum. 
In 1913 Germany imported only 3,100 tons of lithopone 
white, but exported 17,500 tons; in the first ten months 
of 1926, however, her import was 17,500 tons and her 
export 13,250 tons. 

“German production of mineral colours is small in com- 
parison to that of the U.S.A. That of the latter is partly 
due to the excellent propaganda made by the whole in- 
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dustry. The German industry of mineral colours and 
lacquers depends on the addition of aniline dyestuffs 
for the various shades of the natural earth and metal colours, 
i.¢., it is greatly dependent upon the I.G., though recent 
imports of Swiss and American aniline dyes might make the 
industry eventually to a certain extent less dependent on 
the I.G.” 


The du Pont Celebrations 

THE 125th anniversary of the foundation of the great 
American organisation, E. I. du Pont de Nemours and 
Co., is an event of more than ordinary interest to chemical 
industry. The du Pont company was formed at Wilming- 
ton in r802, when the United States was young, and its 
expansion has kept pace with the growth of the nation. 
The two most notable developments in recent times have 
been in connection, first, with the rayon or artificial silk 
industry, and later with the dyestuffs manufacturing 
industry. The latter is surveyed by Mr. E. G. Robinson, 
assistant general manager of the dyestuffs department 
of the company, in an article, “ The Achievements of a 
Decade in the Dyestuffs Business.’ ‘‘The du Pont 
dyestuffs industrv, into which the company was !ed during 
the World War,” savs Mr. Robinson, “ has now reached 
a stage of development where it can supply the consuming 
industries of the United States with a large percentage 
of their needs.””. Mr. Robinson recalls the early days of 
the war, when it was reported that dyestuffs were becoming 
scarce. “People were led to believe that we would all 
be forced to wear white clothing,” he writes. ‘“‘ Due to the 
foresight and enterprise of the du Pont Company and 
other companies which undertook the creation of a dye- 
stuffs industry in this country, the catastrophe was happily 
averted.” Mr. Robinson presents many interesting facts 
concerning the part du Pont has played in making 
American textile manufacturers and other users of dyes in- 
dependent, in a large measure, cf foreign sources of supply. 


U.S.A. Dyestuffs Census 


THE tenth annual Census of Dyes and other Synthetic 
Organic Chemicals, just issued by the United States Tariff 
Commission, shows that during the year 1926 the domestic 
dye and organic chemical industry made notable progress 
in the United States. Developments from year to year 
since 1917 in the manufacture of dyes and other finished 
coal tar products are described as unparalleled in the history 
of the American chemical industry. During 1926 domestic 
dyes supplied 93 per cent. of the ““ apparent ’’ consumption, 
and there was, in addition, an exportable surplus of nearly 
26,000,0c0e Ib.» as compared with 1913, when 13 per cent. 
of the dyes consumed were produced in the United States, 
chiefly from imported intermediates. A significant feature 
of the year is that many of the new dyes are of purely 
American development, as contrasted with the develop- 
ment in former years of types previously made in Europe. 
Progress in Vat Dyes 

!x 1926 there was notable progress in the manufacture 
of fast and speciality dyes, including those for dyeing rayon 
and mixed fabrics. The production of vat dyes established 
a new record in 1926, with a total of over 4,000,000 lb., 
as compared with 2,600,000 Ib. in 1925. None of these 
dyes was made in the United States prior to the war. 
The increase in domestic production is of interest to every 
consumer of fabrics as a matter of economy. Many 
domestic textile manufacturers have in recent years put 
on the market a variety of fast dyed fabrics of cotton and 
of linen marked with a trade name bearing a guarantee 
as to their fastness to washing and light. It is probable 
that coloured textiles will soon he marked according to their 
fastness. A large variety of products or commodities are 
now graded and sold according to definite standards, 
and it is logica] that the same policy should be adopted 
by the textile industry. 


Standard Tests for Fastness 

THE Commission on “‘ Fastness ”’ of the German Chemists’ 
Association have put forward as a standard method of 
testing the washing fastness of dyestuffs, the following 
results, as mentioned by “‘ Spinner und Weber,”’ Leipzig :— 

(a) A sample, plaited with the same quantity of white 
boiled-out cotton is treated in a bath fifty times the quantity 
for half an hour at 40° C. with 2 gm. Marseilles soap per litre 
of water, then pressed out ten times in hand bales with the 
fingers in such a way that the plait is dipped each time in the 
bath, taken out, and squeezed. Finally the sample is rinsed 
in cold water and dried. 

(b) Boil with 5 gm. Marseilles soap and 3 gm. calc. soda 
per litre of water for half an hour, leave to cool half an hour 
to 40° C. and treat ten times in the same manner as (a). 

RESULTS OF (a) TREATMENT. 
(1) Colour only slightly lighter, white cotton tinted. 
(2) Colour unchanged, white cotton not or very slightly 
tinted. 
RESULTS OF (b) TREATMENT. 

(3) Colour considerably lighter, white cotton only slightly 

tinted. 

(4) Colour unchanged, white cotton only slightly tinted. 

(5) Colour unchanged, white cotton not or only slightly 

tinted. 
TYPEs. 

(1) 3 per cent. Benzopurpurine 4B dyed one hour boiling 

with 20 gm. Glauber’s salt per litre. 

(2) 5 per cent. Primuline dyed, diazotised and developed 

with 6-Naphthol. 

(3) 2°5 per cent. Indoinblue BB on yarn premordanted with 

6 per cent. tannin and 3 per cent. antimony salt. 

(4) 12 per cent. Immedialindon R. conc. or indigo dyestuff 

of equal depth. 

(5) Alizarine Red (aged). 


Russian Production of Dyes 

THE entire production of dyes and colours in Russia 
is now centred in the Aniline Trust. During the last few 
years (states the Russian journal, Narodnoje Chostiaistwo), 
this trust has rebuilt and modernised its plant at Derben- 
owsk, so that it is now able to produce about 2,500 tons of 
azo-dyes per year, thus filling almost all the requirements 
of the textile industry, which have been estimated at 
2,850 tons. The plant is now producing 55 different azo- 
dyes. The total Russian demand of azo-dyes inclusive of the 
textile industry is estimated at about 3,300 tons per year. 

Previous to the war, practically all the intermediate 
products required for the production of dyes were imported. 
To-day, a large number of these materials, such as aniline, 
paratoluidine, metaphenylenediamine, meta-toluylenedia- 
mine, alphanaphthylamine, phenol, salicylic acid, beta- 
naphtho!, benzidine, etc., are produced within Russia, whilst 
the production of other intermediate products is planned 
for the immediate future. Some of these are: H-acid, 
betanaphthylamine, gammaz-acid, I-acid, etc. Hitherto, 
about 25-30 per cent. of the intermediate products required 
could be produced in Russia, but this percentage will be 
considerably increased by the manufacture of the new 
products. 

There is a considerable activity in the production of 
sulphur dyes. The intermediate products required for the 
production of sulphur dyes, if not produced in Russia 
already, will, it is thought, be manufactured in Russian 
plants in the near future. Some of these materials now 
produced are: Orthotoluidine, paratoluidine, phenol, 
alphanaphthylamine, benzidine, dinitrochlorbenzene, etc.. 
Dinitrochlorbenzene is produced by the Southern Chemical 
Trust, which has been able to increase its production suffi- 
ciently to supply the entire home consumption, besides 
exporting a small excess. 

Some progress (states the Russian journal) has also been 
made by the Russian dyestuff industry in the production 
of indophenol dyes. Blue sulphur dyes are manufactured 


at Leningrad and Moscow, green sulphur dyes at Moscow. 
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Fastness from the Maker’s Point of View 
By R. S. Horsfall, M.Sc. 


The problem of colour fastness, which of late has been attracting so much attention, was dealt with from the maker’s point of view 
in a vecent paper by Mr. R. S. Horsfall, M.Sc., chief colourist to the British Dyestuffs Corporation, which is reproduced in 
substance below from the current issue of the ‘‘ Journal of the Textile Institute.” 


I aM not quite sure that the question of fastness is one in 
which dyestuff manufacturers can play a leading part. The 
difficulty is that manufacturers are not in actual contact 
with the general public, which is the ultimate consumer 
of their wares, and in general are dependent upon the dyestuff 
consumer, who may have misinterpreted the demand received 
from manufacturers and distributors, who again may have 
misinterpreted the demand of the general public. While, 
generally speaking, the message from the ultimate consumer 
reaches us correctly, yet there are sufficient instances of the 
other kind to cause us to realise how far away we really are. 
The fastness of the colours used in textiles is proving a problem 
to everybody concerned, and something has got to be done 
about it. I must confine myself to the point of view of the 
dyestuff manufacturer. 

Taking a superficial view, it would not appear that the 
question of fastness is of fundamental importance to the 
dyestuff maker, inasmuch as, like every other manufacturer, 
if at any given period, the quality, range, and price of his 
manufactures meet the market demand to such an extent 
that his plant is fully occupied, then he may be described 
as successful. His market, however, is limited to the dyer 
and printer, and if the latter demand dyestuffs which possess 
no particular fastness, obviously he must make these or go 
out of business. Like every other manufacturer, he must be 
prepared for a change in demand, and it is in the preparation 
for a change in demand that the question of fastness becomes 
of very great importance to him. Unfortunately for him he 
cannot make new dyestuffs to a fastness specification ; blood 
brothers in dyestuffs show similar differences in stability 
to those which are exhibited by blood brothers in humans, 
but far more fundamental than that are the facts that organic 
chemistry is relatively new, and the rules of the game are 
very complex and so imperfectly understood that even at 
the moment the leading chemists of the world do not agree 
among themselves on the explanation of relatively simple 
matters of chemical combination. Under such circumstances 
the dyestuff manufacturer attempts to gain the time needed 
to meet a change in demand by foreseeing the change, and 
setting his research staff in motion long before the demand 
actually materialises. 


Difficulty of Introducing Vat Dyestuffs 


There have been cases, of course, where the dvestuff 
manufacturer has made his discoveries before his market 
was ripe for them, but their introduction is very uphill work, 
and if radical changes, both as regards technique of appli- 
cation and ideas of cost, are involved, then only a very wealthy 
concern can afford to see such introduction through. I have 
in mind the fast vat dyestuffs, the introduction of which 
absorbed my energies on first joining the dyestuff industry. 
The first members to be placed on the market were few in 
number, very limited in range of hue, very expensive both 
as dyeing materials and in their method of application, a 
convenient reducing agent had to be found, and there appeared 
to be every reason why nobody should be interested. The 
first real business was only obtained after some vears ; a large 
American firm marketing its own manufactured materials 
adopted one of the blues as a sky blue in place of a pale shade 
of indigo in ginghams and shirtings, and was followed very 
quickly by its competitors. Later, an English manufacturer 
introduced his guaranteed fadeless curtain materials and 
caused thereby some consternation among his competitors 
both here and abroad. There were, of course, others who inter- 
ested themselves, but the two cases will suffice as illustrations 
of the type of man who had to be found some twenty odd 
years ago. I remember that we literally hawked Indanthrene 
Black a year or two before finding anybody to take it up. 
And that I am here at this late date talking on the fastness 
of dyestuffs is, to my mind, ample evidence of the fact that 
fast colours are not even yet fully introduced in spite of the 


twenty-six years which have elapsed since the discovery of 
the first member of the large range of fast vat colours available 
to-day. I might say that there are at the moment some 300 
vat colours on the market. 

So much for the difficulties which beset a dyestuff manu- 
facturer ahead of his market ; but what about the position 
to-day ? Do dyestuff manufacturers believe that the public 
want fast colours ? Of course they do, and all over the world 
the more progressive are spending large amounts of money, 
time, and energy in research, not only on the discovery of new 
dyestuffs, but also on new and cheaper routes in manufacture, 
and simpler and cheaper methods of application of the older 
ones. Similarly they are altering and extending expensive 
plant to meet the ever increasing demand for those they now 
manufacture. I can tell you that our sales of fast colours 
have shown a continuous increase throughout the bad times 
through which the cotton trade has been passing. The con- 
sumption of vat colours in Great Britain to-day is from three 
to four times that of 1914. Other classes of fast colours, such 
as the Azoic class, are finding a ready sale ; all the evidence 
seems to point the cne way—namely, to faster dyestuffs. I 
remember that when a vouth one had only to hear a woman 
dismiss some article of clothing with the remark, “‘ It’s only 
cotton,”’ to realise that cotton was the poor man’s fibre. 
To-day we gladly pay a guinea for a cotton shirt—no poor 
man’s fibre about that price—and the chief difference between 
the two periods is the introduction of the fast colours. 


Fast Dyes for Wool 


Wool used to be in a much better position, inasmuch as 
from the time of natural dyestuffs onward there has always 
been available a number of wool colours of very good fastness. 
The fashions of the last few years, however, have called for 
pale shades, and these have proved a little too much for the 
fastness to light of many old favourites, and to-day it is no 
uncommon thing to hear the wool man inquiring for a way 
by which these fast cotton colours he has heard about can 
be applied to wool. In a relatively small way as yet they 
are being applied to wool. Can anyone have the slightest 
doubt that the demand for fastness is a permanent one and will 
have to be met ? 

Are there any dyestuffs which are permanently fast ? Do 
you consider that there are available to-day fast dyestuffs com- 
prehensive enough in their range of hue to meet the demand ? 
Do you think it possible to dye the increasingly popular 
mixtures of cotton, and one or other, or both, of the artificial 
silks in all conceivable hues so that the fastness will meet 
the demand ? The answer to all of these must be “‘ No.”’ My 
answer seems to beg the question, ‘‘ Well, what can the dyers, 
manufacturers, and distributors do to meet the demand until 
they have the necessary dyestuffs ? And that I will attempt 
to answer shortly by advising dyers and printers to increase 
the use of those available at an even greater rate than the 
present, and everything within reason they ask for will be forth- 
coming. The dyestuff manufacturers have no doubt about 
that, but while they do not object to the casting of a good 
proportion of their bread upon the waters by way of research, 
yet they can only get the bread to cast by means of profits 
on present day manufacture. In other words, the fast colours 
must pay their way. Research is costly, but now that the 
textile industries have research associations and, therefore, 
experience of the price to be paid, it is not necessary for me 
to enlarge upon that feature. I would like to say, however, 
that the British dyestuff manufacturer has spent and is spend- 
ing considerable amounts of time and money in attempting to 
manufacture a variety of similar dyestuffs intended for the 
same job. These were placed on the market during the pre- 
war days of intense competition by the many dyestuff con- 
cerns which now form the 1.G. In those days if one firm 
discovered and patented a promising new dyestuff, the others, 
prevented by the patent from manufacturing it, immediately 
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set to work to find a way of making the most similar thing 
without infringing the patent. The original and all the imita- 
tions are still on the market, and each finds favour with one 
or another dyestuff user. To a dyestu‘f manufacturer the posi- 
tion appears absurd and out of date, but an even greater 
absurdity is the difficulty which a dyestuff manufacturer 
has in replacing an older dyestuff with an improved dye, even 
when both are of his own manufacture. I am sure a 1907 
Rolls-Royce would make no appeal to a dyestuff consumer, 
but he has no hesitation in continuing the existence of an 
1890 model dyestuff. If it were possible to get him to think of 
dyestuffs as he thinks of cars, greater progress could be made. 

One has noted that the manufacturers and users of such 
things as motor tyres and steel work of all kinds have got 
together and cut down the number of individual sizes to a 
mere fraction without any serious inconvenience to any- 
body, and with the achievement of a considerable saving in 
costs. Similarly one of the larger associations of colour users 
has standardised the products which are used by its many 
branches, and has thereby achieved many advantages, not 
the least of which are the favourable prices which large con- 
tracts and steady demand enable them to obtain in the rela- 
tively small range of dyestuffs they buy. I think that a good 
case could be made out for standardisation of dyestuffs for 
specific purposes by the consumers as a whole. 

I am not going to enter into the well-aired argument on 
the expense of the fast colours, and how much or how little 
the price of dyestuffs affects the selling price of the woven 
material beyond remarking that the repurchase of a bit of 
my fast colour after it had passed through the hands of the 
user, manufacturer, and distributor, and reached me again 
in my private capacity of a consumer of shirts and curtains, 
led me to some rather interesting conclusions. The first 
conclusion was that the science of chemistry undoubtedly does 
pay ; the second, that, like Justice, the science of chemistry 
must be blind, or how otherwise can one explain the fact that 
she pays the wrong fellow. Fast colours are, however, expen- 
sive, but as in the case of research, similarly in the manu- 
facture of colours already on the market, great savings could 
be effected if the colour users standardise their requirements. 


The Matter of Guarantee 


I suppose I must mention the matter of guarantee, although 
it is somewhat outside my sphere. What it means in terms 
of fastness I do not know. That it is grossly abused by 
some manufacturers I know from costly experience, inasmuch 
as in a certain case of one of the best Manchester shops it has 
merely meant a replacement of not fast material by a further 
quantity of similar not fast and equally useless material. 
I also know of at least one manufacturer who has made a prac- 
tice of unlimited guarantees for twenty years with great 
success. But surely it is, at most, a passing phase in the read- 
justment of colour values in terms of fastness, and one which 
should not be allowed to prevent us from seeing the much 
greater forces which are at work. 

It has been said to me that an exhibit at one of the popular 
exhibitions showing cotton fabrics immersed in boiling soap 
solutions, while intended to convey the idea of the extra- 
ordinary fastness of the colours used, merely had the effect of 
suggesting to the visitors the idea that this was a recognised 
method of washing coloured articles. This may be so, but 
why don’t the distributors of coloured materials tell the people 
how to wash them ? The soap firms are doing it, as are also 
the artificial silk firms, so why not those interested in colours ? 

If the fastness to light attainable under the most drastic 
conditions is only a matter of a summer season, why not say 
so and have done with it? My personal belief is that the 
average person has enough common-sense not to expect the 
impossible, but at the moment is somewhat at a loss, inasmuch 
as he or she can get the same assurance of fastness—the same 
guarantee if you like—for two similar articles but at two very 
different prices in two different shops. Naturally, the cheaper 
material is bought; in spite of the assurance or guarantee, 
it proves to have no fastness, and the only satisfaction to be 
obtained is replacement with the same stuff. The German 


dyestuff manufacturers have attempted to tackle the problem 
by the institution in the larger German cities of stores which 
sell nothing but material dyed or printed with the fast colours 
which they manufacture. It seems an unnecessary and drastic 
move, but as a dyestuff manufacturer I can quite understand 


the temptation to remove the various impediments which 
prevent supply meeting demand. I must say at once that 
no similar action is contemplated by the British Corporation, 
whom I have the honour to represent, but one notes the action 
and the reports that it is proving a success. 





Some New Principles in Chemo-Therapy 
A New Method of Using Dyes 
A JOINT meeting of the Manchester sections of the Society 
of Dyers and Colourists, the Society of Chemical Industry, 
the Institute of Chemistry, and the Manchester Literary and 
Philosophical Society was held on Friday, November 4, 
Dr. H. Levinstein. 

An address entitled ‘‘Some New Principles in Chemo- 
Therapy,” by Professor A. G. Green, F.R.S., and Dr. Coplans, 
was read by Professor Green. The authors stated that the 
chemo-therapy of dyestuffs and allied synthetic organic 
substances, based largely upon the views of Ehrlich, had on 
the whole been disappointing, owing to the influence of factors 
not at first realised—namely, the chemical alteration of the 
drug under the influence of living matter. Such progress as 
had been made in therapeutic research had been mainly 
empirical. The authors had examined the question whether 
it might not be possible to exert a controlled and selective 
action upon foreign organisms and their toxins by the adminis- 
tration of compounds (derivatives of dyestuffs in particular) 
which were themselves inactive and innocuous, but which 
could be converted in the body or particular parts of it into 
active agents. The slow and continuous production within 
the system of such an active substance might exert a definite 
bactericidal or at least bacteriostatic action without mate- 
rially harming the defensive cells. 

Two classes of compounds which might fulfil these condi- 
tions had been examined :—(1) Leucocompounds which could 
give rise to physiologically active dyestuffs upon oxidation ; 
and (2) special dyestuffs (or leuco-dyes) containing “ labile- 
acidic ’’ groups, such as the “‘sulphato’’ group, NH.C,H,.OSO,H, 
or the omega-sulphonic group, NH.CH,.SO,H. These newclasses 
of dyestuffs had been described in a series of papers by Green 
and Saunders published during 1922 and 1923. While func- 
tioning in the unaltered condition like ordinary acidic dye- 
stuffs (or leuco-dves), they were converted by hydrolysis into 
basic compounds. 

From the authors’ investigations the following conclusions 
were derived. 

1.—Leuco dyes of the triphenylmethane class had a much 
smaller toxicity and bactericidal activity than the corre- 
sponding dyestuffs. When administered to animals they were 
excreted both by the liver and kidney if acidic or by the liver 
alone if basic. 

2—Leuco dyes of the triphenylmethane class exhibited a 
very remarkable neutralising or detoxicating action upon 
toxins such as those of diphtheria, tetanus, and cobra venom. 
In the case of the first two a very definite quantitative relation- 
ship could be proved to exist which varied with the toxin and 
the leuco-dve. It was believed that further investigation of 
this action might afford a basis for the local treatment of 
diphtheria, tetanus, and snake bite. 

3.—Sulphato dyes and sulphato leuco-dyes had in the 
unaltered condition but little toxic action and little or no 
bactericidal power. When, however, those substances were 
administered to animals they were excreted both by the kidneys 
and liver, and rendered the urine and bile strongly antiseptic. 

4.—Rabbits which had been artificially infected with an 
active strain of B. typhosus and had thus become “ typhoid 
carriers ’’ were completely sterilised by continued administra- 
tion of sulphato compounds. 

5.—Experiments made with mice infected with trypano- 
somum equiperdum indicated the possibility of employing 
omega-sulphonic acids of active substances for blood sterilisa- 
tion. 

The results obtained would seem to indicate the possibility 
of new methods of attack in the treatment of disease, in which 
substances having little or no toxicity or physiological activity 
in themselves might be administered with the object of gradu- 
ally liberating in the system by chemical changes definite 
active drugs having a destructive effect upon invading 
organisms. 
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Basic Intermediates for Dyestuffs: No. XII.—Benzaldehyde 


and Its Derivatives 
By “Consultant ” 


THE value of benzaldehyde as a dyestuff intermediate is always 
more real than apparent, since it is mainly through its simple 
derivatives that it finds actual use, in spite of the utilisation ofa 
small proportion of the output for such colours as the various 
greens (e.g., Malachite, Light Green SF, Guinea, and Brilliant) 
and certain of the acridine and flavine shades. As might be 
expected from the generally difficult nature of aldehydes, 
when handled on a large scale, benzaldehyde is not easily 
produced in good yield from the basic raw material, toluene, 
and considerable ingenuity has been applied to devising 
improvements in its production from this source. 

The first stage in the preparation is, of course, obtaining a 
fairly pure toluene, but since this is merely a matter for 
efficient fractionation it may be passed over with no further 
comment than that a fairly good quality toluene is not only 
desirable but essential to the success of the preparation. 
Earlier processes involved the chlorination of the methyl side 
chain of toluene and the subsequent hydrolysis of the chlorina 
tion products to a mixture which contained a certain amount 
of benzaldehyde, and much of the aldehyde is still made on 
these lines ; more modern processes, however, oxidise the side 
chain straightway to the aldehyde group, and so avoid the 
intermediate troublesome chlorination. The disadvantages of 
the direct oxidation processes invariably include the fact that 
if the oxidation is allowed to proceed, so that a large proportion 
of the toluene treated is oxidised, part of it is destroyed, or 
converted to useless products ; whereas, if the oxidation is so 
conducted that little or no destruction takes place there is 


always a large amount of unchanged toluene at the end of the 
reaction. 


The Chlorination 

The various products which ‘can be produced from toluene 
by chlorination are so numerous and difficult to separate that 
the physical conditions of the chlorination—temperature, 
illumination, catalyst, etc.—must be regulated within very 
narrow limits if a large yield of any one product is to be 
obtained. It is a time-honoured text-book statement that 
when toluene is chlorinated in the dark, with iron as acatalyst, 
ortho- and para-chlorotoluenes are produced ; and that if 
illumination and phosphorus trichloride be used, then benzyl 
chloride, benzal chloride, and benzotrichloride are produced 


successively :— 
“Ncu.cl “\cHcl ~ cc, 


\cH; 
VF \F > ae il 
(56) (57) (58) (59) 


Actually the process is complicated by the fact that a certain 
amount of nuclear substitution always takes place, whilst, in 
addition, the three compounds just mentioned are produced 
simultaneously, and it is not possible to stop the chlorination 
at, say, benzal chloride. Irradiation with the light from low- 
pressure mercury vapour lamps (high-pressure lamps favour 
the formation of benzotrichloride) is often employed in con- 
junction with a catalyst, such as phosphorus or antimony 
trichloride, in order to obtain an increased yield of benzal 
chloride, which is alone of use in the preparation of benzalde- 
hyde by simple hydrolysis, and some patented processes claim 
that either of the three chloro compounds can be obtained at 
will by suitable irradiation of mixtures of toluene vapour and 
chlorine. Although this claim has scarcely been substantiated 
on’ large scale plant, there is no doubt that by conducting 
the chlorination in the vapour phase, larger yields of the 
desired chloro compounds may be obtained. 

In the older processes the toluene was chlorinated in the 
liquid phase and the benzyl chloride separated from the 
benzal chloride and benzotrichloride by fractionation, a 
mixture of the two latter compounds being hydrolysed direct. 
Nowadays it is more profitable to work for benzyl chloride and 
to treat this with an oxidising as well as a hydrolytic agent. 
It is in this direction that the ultra-violet irradiation in the 
vapour phase is most helpful. The figures below illustrate 


> —> a 


the effect of the irradiation of toluene vapour and chlorine, 
the former in excess :— 
With Without 
Fraction Ultra-violet Ultra-violet 
10 Bg0" C. 92 42 
150-170° C. 4°2 2 
170-185° C. "5 47°5 
185-—315° C. 3°8 6°5 
From these figures it is evident that a satisfactory yield of 
benzyl chloride may be obtained. The diagram (Fig. 1) 
shows the type of apparatus that is used for the irradiation- 
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chlorination process. Toluene in the vessel A is boiled by a 
current of hot oil through the heating coil, and the vapour 
mixed with chlorine is passed through the tube B, which is 
heated, and in which the mixed vapours pick up a small 
amount of phosphorus pentachloride. The latter half of the 
tube B is made of clear quartz and is irradiated with light 
from low-pressure mercury vapour lamps. The _ issuing 
vapours are passed through a dephlegmator maintained at 
about 150° C., where benzyl chloride condenses and leaves the 
system. The condenser C serves to condense the toluene, 
which is returned to the vessel A. More toluene may be added 
via the cock D, and hydrogen chloride is allowed to leave the 
system through the valve E. Needless to say, a battery of 
such chlorinators is established with a common plant for 
rectification of the crude benzyl chloride which leaves the 
system. 
Hydrolysis to the Aldehyde 

In the older methods the mixture of benzal chloride and 
benzotrichloride obtained by chlorination was heated with 
milk of lime under a pressure of five atmospheres, hydrolysis 
taking place according to the two equations :— 

1. CsH;CHCl,+Ca(OH), =CgHs.CHO + CaCl, + H,O 

2. 2CgHsCCl, + 4Ca(OH), = (CgHs.COO),Ca + 3CaCl, + 4,0 
The benzaldehyde was removed by steam, and benzoic acid 
was obtained from the calcium salt remaining after steam 
distillation. The yield is not good, for even under the condi- 
tions specified there is always a certain proportion of the 
chloro compounds which escapes decomposition, whilst in 
addition, part of the benzaldehyde is destroyed by oxidation 
to benzoic acid. The process was improved by the invention 
of Espenscheid, who found that the addition of barium 
sulphate in fine powder had the effect of emulsifying the 
benzal chloride, and allowing the reaction to take place at 
too° C. at ordinary pressure. Considerable modifications in 
the process resulted from the researches of Schultz, who 
introduced water in the presence of catalytic quantities of 
metallic iron as the hydrolytic agent. His process is often 
used where the benzal chloride-benzotrichloride mixture 1s to 
be worked up. The mixture (1 cwt.) is heated by indirect 
steam to 25—30° C., and a few ounces of powdered iron (* pin- 
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dust ’’) are added together with water (} cwt.). The reaction 
takes place with indirect steam heating or water cooling, as 
may be necessary. Much hydrogen chloride is evolved, and 
the temperature is maintained at about 90-95°C. The residual 
liquor is made alkaline with screened hydrate of lime (22 Ib.), 
and the benzaldehyde distilled over with steam. The crude 
benzaldehyde which is obtained in this manner, and the 
density of which is about 1-05, is purified almost invariably 
through the bisulphite compound, which, however, need not 
be isolated for this purpose. The crude aldehyde (1 cwt.) is 
run into sodium bisulphite liquor (5 cwt., 25—30° Bé.). Stirring 
is used to effect solution, and the mixture is heated to 40° C., 
allowed to settle, and the clear solution decanted into milk of 
lime, after which the benzaldehyde may be steamed out. 
The vield from the above quantities is about 100 Ib. of ben- 
zaldehyde and 40 lb. of benzoic acid. 

Numerous processes have been proposed for oxidising 
toluene straightway to benzaldehyde, and a certain amount 
of commercial benzaldehyde is manufactured in this way. 
The best reagent is said to be chromy] chloride, but no details 
of commercial applications of this process are known to the 
author. Probably the cheapest method of toluene oxidation 
is that with manganese dioxide and sulphuric acid. Toluene 
(3 cwt.) is added with stirring to 65 per cent. sulphuric acid 
(7 cwt.), and manganese dioxide (? cwt.) is added slowly, 
with vigorous stirring. The finely-divided oxide obtained by 
recovery from a previous batch is to be preferred, since oxida- 
tion proceeds more smoothly and readily with it than with 
the ground pyrolusite with which it is necessary to start 
operations. The temperature is kept at 40° C. during the 
oxidation, and after the operation is finished the benzaldehyde 
and excess of toluene is steamed off. About 2} cwt. of toluene 
and } cwt. of benzaldehyde are recovered. It is necessary 
to separate the aldehyde from the toluene by a sulphite process. 

The utilisation of benzyl chloride from the irradiation 
method of chlorination can be accomplished in several ways. 
Perhaps the simplest is to heat it under pressure with a solu- 
tion of lead nitrate in water, but several undesirable by- 
products are obtained in this way. One method of some 
interest is that in which the benzyl chloride is condensed 
with aniline to give benzylaniline (60), which 
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is then oxidised to benzalaniline (61), by the addition of sodium 
dichromate solution in 20 per cent. sulphuric acid to its solu- 
tion in boiling water. The benzalaniline is decomposed by 
mineral acid, and the benzaldehyde steamed out in the usual 
way. If hexamethylene-tetramine is used in place of aniline 
the whole process may be shortened and the use of an addi- 
tional oxidising agent avoided. In this process the hexa- 
methylenetetramine (30 Ib.) is boiled in 60 per cent. alcohol 
(80 gall.) with the benzyl chloride (25 lb.) for a period of five 
hours, after which water (40 gall.) is added, the alcohol dis- 
tilled off} and the benzaldehyde removed by steam distil- 
lation. 

Patents have been taken out protecting the use of various 
other processes for the production of benzaldehyde. Those of 
the Bayer Co. are, perhaps, the most interesting, since they 
cover the processes involving the Gattermann-Koch reaction. 
Two main processes are cited, the passage of a mixture of 
carbon monoxide and hydrogen chloride into benzene in the 
presence of anhydrous aluminium chloride and cuprous 
chloride as catalysts, and the passage of hydrogen cyanide 
and hydrogen chloride into benzene containing aluminium 
chloride in suspension. There are distinct possibilities in 
both these processes provided that the mechanical difficulties 
can be overcome. 

The Derivatives of Benzaldehyde 

o-Chlorbenzaldehyde(62), which finds a limited 
use in the production of Night Green A and the 
Setocyanines, is obtained from the chlorination 
. f* products of o-nitrotoluene. When this sub- 
‘ stance is chlorinated at 120-140° C. until about 
half the theoretical amount of chlorine has been 
absorbed, a mixture having the following 


/\cHO 


(62) 


percentage composition is obtained : o-nitro-benzy] chloride, 
20; o-chlorobenzyl chloride, 20; nitro-toluene, 60. The 
separation of this mixture offers an interesting problem, 
which has been solved by the preliminary conversion of 
the chlorides to the corresponding alcohols. The crude 
mixture (10 cwt.) is boiled with dilute alcohol (160 gall.), 
sodium carbonate (13 cwt.), and sodium acetate crystals 
(5 cwt.). The boiling converts the two chlorides into the 
corresponding derivatives of benzyl alcohol, leaving the nitro- 
toluene unchanged. The latter is distilled off in steam, and the 
residual liquor diluted with just so much water as will keep 
all the salts in solution on cooling. The alcohols—o-nitro- 
benzyl alcohol and o-chlorobenzyl alcohol—remain as a soft 
insoluble mass on cooling, and are filtered off and pressed. 
They are oxidised without separation to the aldehydes. 
The press cake (2 cwt.) is rapidly stirred with sulphuric acid 
(50-60° Bé., 7-73 cwt.), and a mixture of sulphuric acid and 
nitric acid (1 cwt., containing 40 per cent. of HNO,) is added 
slowly, the temperature being kept at 40°C. Oxidation takes 
place at a steady rate with the evolution of nitrous fumes, 
and when the process is complete the mixture is run into water 
(100 gall.), and the aldehydes separated from the acid liquor. 
The mixture obtained consists of : 
An oil—o-chlorbenzaldehyde, m.p. -4° C., b.p. 212° C. 
A solid—o-nitrobenzaldehyde, m.p. 46° C. 
For dyestuffs purposes they are separated by pressing, the 
oil coming through the press being sufficiently pure o-chlor- 
benzaldehyde for dyestuffs manufacture. 
Nitro and Amino-benzaldehydes 

The direct nitration of benzaldehyde proceeds in a curious 
way, the nitrobenzaldehyde produced consisting of 80 per 
cent. of the meta derivatives and 20 per cent. of the ortho 
isomer when the temperature is kept at 30-35° C. More 
ortho, and some of the para isomer are obtained if the tempera- 
ture is allowed to rise above this point, together with a con- 
siderable amount of oxidation to nitrobenzoic acids, but if the 
nitration is performed at a temperature below 5° C. a 90 per 
cent. yield of the meta derivative may be obtained. The best 
nitrating mixture appears to be a solution of rather more than 
the calculated amount of sodium nitrate in concentrated sul- 
phuric acid, to which the benzalde- 


CHO H.N hyde is added slowly and with 
ee | continual stirring. The mixture 


T : A : 
after nitration is poured into water 


\4 and the semi-solid matter which 

separates is removed, the ortho 
isomer being separated from the meta by centrifuging and 
pressing. 

The preparation of m-hydroxybenzaldehyde from m-nitro- 
benzaldehyde involves its preliminary conversion to the amino 
compound. The method used depends on the nature of the 
raw material. If the nitration is conducted to obtain tech- 
nically pure m-nitrobenzaldehyde, this is often reduced with 
ferrous sulphate, but the crude mixture of ortho and meta 
isomers may be reduced together and the separation of the 
isomeric amino compounds effected in the following way. 
The crude mixture containing 20 per cent. of ortho nitro- 
benzaldehyde is stirred with five times its weight of water 
and the calculated amount of sodium hydrosulphite to reduce 
the nitro groups to the amino condition. The solution is 
raised to the boiling point; after ten minutes it is cooled to 
50° C. and enough hydrochloric acid added to neutralise all 
bases present. Sulphur dioxide is removed by boiling, and on 
cooling the anhydro 
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base of o-aminobenzaldehyde (63) separates out and may 
be filtered off from the solution of m-aminobenzaldehyde, 
which is usually used direct. To the solution is added 2} 
molecular proportions of hydrochloric acid, and the mixture 
is cooled to o° C. and treated with the theoretical amount 
of sodium nitrite. Live steam is led in until no more nitrogen 
is evolved, after which the whole is concentrated and extracted 
with benzene. The m-hydroxybenzaldehyde is obtained as a 


white crystalline mass, m.p. 107° C., b.p. 240° C. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 





Benzanthrone Derivatives 
As some of the most important vat colours are benzanthrone 
compounds, and knowledge of the chemistry of these has been 
greatly extended in the last five or six years, it will be of 
interest to consider some of the principal developments. As 
a basis for this, the salient features of these derivatives may 
be mentioned so as to serve as a basis of comparison. 

The methods which have been used for manufacturing the 
principal benzanthrone colours can be seen from the following 
diagram, where in the cases of colours sold under several 
names, the essential part of the name only is given and 
Indanthrene, Caledon, Duranthrene, Paradone, Alizanthrene, 
Anthrene, Anthrone, etc., must be understood. It will be 
seen that the general scheme is simple. 

Anthraquinone 
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ad ed | 
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Recent new work divides itself roughly into improved 
methods of manufacture and slightly modified forms of old 
dyestuffs, which can be superimposed on the above scheme, 
and fundamentally different methods of synthesis which 
cannot. This latter subdivides itself into syntheses starting 
from anthracene and benzanthrone and those starting from 
naphthalene. While the first are of most immediate import- 
ance, the others have yet to be fully exploited. In addition, 
as a result of these researches on benzanthrone a large number 
of other derivatives of analogous types have been obtained, 
which come under other headings and are comprised under 
the general title of polycyclic compounds. On referring to 
the diagram, it will be seen that the colours are all at the blue 
end of the spectrum, the lightest being Brilliant Purple RR. 
In the recently discovered pyrene-quinones, which can be 
obtained from benzanthrone, yellow and orange shades are, 
however, to be found, and taking the polycyclic series as a 
whole, shades of all kinds are included. The new methods 
which are most closely allied to the old will be dealt with 
first. 


Blacks from Dibenzanthrone 

Dibenzanthrone itself is a dark, rather reddish-blue; on 
nitration it gives, as might be expected, a product of very 
similar colour. On dyeing in the vat this is reduced to amino- 
dibenzanthrone, which has a full green shade. The nitro body 
can of course be reduced before dyeing, the result being the 
same. With oxidising substances, especially bleaching agents, 
this green shade is converted to a black; the mechanism of 
the change is not certain, but it is generally assumed to be 
connected with the amino group, and possibly there is a 
linking up between two of these. The conversion of the green 
to black has to be done on the dyed material, as the black 
would be reconverted to green in the dye vat. This black is 
unequalled for fastness ; it is used especially for effects such 
as black stripes in white shirting material, where the highest 
fastness to laundering is necessary, and where it is essential 
that there shall be no ‘“‘ marking off ’’ on to the white. Very 
often the black is woven into the white in the unbleached 
or grey condition and the bleaching of the cloth also serves 
to develop the black. 

Considering the very close similarity between isodibenzan- 
throne and dibenzanthrone, it might be expected that a black 
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could also be obtained from isodibenzanthrone by nitration. 
This is in fact that case, but the black is much inferior to 
nitrodibenzanthrone in properties, and besides this isodiben- 
zanthrone is a more expensive starting point. 

As this black from nitrodibenzanthrone requires a bleaching 
treatment, attempts have been made to obtain a dyestuff which 
would not need this, and several such blacks have been 
brought out. These are known as direct blacks, but are of 
course not to be confused with the ordinary direct substantive 
colours. 

Among these, in addition to others which have already been 
described in THE CHEMICAL AGE, there are the following : 

In B.P. 264,502 (I.G.F.A.) aminodibenzanthrone is treated 
with methyl esters of sulphuric acid, but the usual acid 
absorbing agent is not added. The products thus obtained 
may be used for blacks or greys. 

In B.P. 254,742 (1.G.F.A.), by fusing an aminochlorbenzan- 
throne, a product is obtained which dyes directly in reddish- 
grey to black tints. 

In G.P. 430,704 (I.G.F.A.) dibenzanthrone is treated with 
substances which give sulphur, in the presence of copper, 
antimony, or phosphorus compounds. This is an extension 
of a previous patent in which the process was used with nitro- 
dibenzanthrone. 

L. B. Holliday and Shaw oxidise dibenzanthrone with sul- 
phuric acid and a dichromate or with nitric acid or manganese 
dioxide and sulphuric acid (B.P. 277,125). 





| 


Benzanthrone Sulphonic Acids 

In a series of three recent patents, the B.D.C. prepare black 
and grey dyestuffs, starting from benzanthrone sulphonic 
acids, other products being obtained at the same time (B.P. 
276,766—-7-8, B.D.C., Baddiley, Shepherdson, and Thornley). 

They sulphonate either in monohydrate at 180-190° C. or 
with 30 per cent. oleum at 90°C. These sulphonic acids when 
fused with alkali give reddish-blue vat dyestuffs, somewhat 
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similar to dibenzanthrone. The dye obtained by the alkali 
fusion is slightly sensitive to acid and may be converted to a 
faster product of deeper shade by alkylating. By condensing 
the reddish blue colour from the alkali fusion of benzanthrone 
sulphonic acid with hydroxylamine, black and grey vats are 
obtained. 
Halogenated Derivatives 

The great advantage of the benzanthrone colours is that 
they have an even balance of fastness, and are not spoiled 
by individual weaknesses as are some otherwise excellent 
colours. The fastest is, of course, Caledon Jade Green. Iso- 
dibenzanthrone is itself greatly improved by chlorination, and 
although the unchlorinated product is in actual use, it does not 
show the same brightness. Dibenzanthrone is also halogenated 
but does not have quite the same importance in this respect. 
Amongnew methods of halogenationthe following are of interest: 


B.P. 253,163 (Brit. Aliz. Co., Anderson™and Dawson). 
Dibenzanthrone or isodibenzanthrone are chlorinated in fine 
suspension with, for example, potassium chlorate and hydro- 
chloric acid in the cold ; thus dibenzanthrone is dissolved with 
sulphuric acid and then poured on to ice, and sodium chlorate 
and hydrochloric acid are added to the suspension, which is 
kept in the cold for four hours. 

The following are some of the new colours of this series which 
have been placed on the market within the last year or two : 
Alizanthrene Brilliant Violet BR, which dyes in redder shades 
than Dark Blue BO; Paradone Violet BR gives somewhat 
similar shades. Caledon Navy Blue gives full dark blue shades 
without the reddish tinge of Caledon Dark Blue BM. Caledon 
Jade Green G is yellower in shade than Caledon Jade Green. 
There are also Anthrone Black and Dark Blue B and several 
Paradone Blacks. 





Dyestuffs Markets: The Month’s Business in Review 
From Our Own Correspondents 


Lancashire 

There is little of interest to report concerning dyestuff move- 
ments in October. On the whole the volume of business 
passing changed little, but the tone of the market generally 
grew less optimistic as the month progressed. 

The position of the cotton industry remains very unsatisfac- 
tory, and at the moment there seems to be no prospect of early 
change. It is with regret that one notes the breakdown of the 
negotiations between the Cotton Yarn Association and the 
Federation of Master Cotton Spinners, which cannot but make 
the situation more difficult. It is to be desired that some 
method of organising the cotton trade will -be devised, as 
otherwise the old process of survival of the fittest with all its 
attendant disasters is bound to take place. 

During the month the Nuera Art Silk Co. has been the sub- 
ject of many rumours. It was largely believed that J. and P. 
Coats were taking an interest in its development, but that 
rumour is now understood to be untrue. There is, of course, 
nothing unlikely in such an arrangement ; indeed it has been 
stated that J. and P. Coats are quite largely interested in the 
Snia Viscosa Co. Courtaulds themselves were originally, and 
still are, silk crépe manufacturers, similarly Harbens was 
started by Mandelberg, the Bulmer Rayon Co. by Smith, 
Bulmer and Co., the Brysilka, Ltd., by Naylor Jennings, and 
while the British Cotton and Wool Dyers are interested in the 
Nuera, the Winterbottom Book Cloth Co. are interested in 
British Enka. It would thus appear clear that many textile 
firms are widening the basis of their operations, and it is 
possible that the continued difficulties in the trades connected 
with the older textile fibres will tend more and more to 
increased activity in the new artificial fibres. There has been 
for some time talk of changing cotton mills over to the spinning 
of yarns from short lengthed artificial silk filaments, and 
undoubtedly there are possibilities in this direction. 

Rumours concerning the I.C.I. and I.G. have not been so 
prominent this month, although it is still believed that nego- 
tiations are proceeding. One curious feature of the rumours 
is that they appear, in the main, to have their source in Ger- 
many rather than in Great Britain. 


Yorkshire 


Better things still figure in promise only; the position 
generally is better than it was a vear ago, but one does not 
feel that prosperity is imminent. The Mackenzie Award 
ceases to operate at the end of November, and October has 
been busy with announcements, meetings, notices, statements, 
etc., concerning the Allied Association of Bleachers, Dyers, 
Printers and Finishers and the Joint Dyers’ Executive (the 
trade union organisation) and their desires and intentions as 
to the terms under which the industry shall be manned after 
that date. It augurs well that the spirit of negotiation between 
the parties is reasonable and friendly. 

The 2-times factor has now settled down to a humdrum 
existence, but those in the colour-making trade are inclined 
to ask themselves how long the active Colour Users’ Associa- 
tion will allow it thus to remain. There has been a further 


easing, of slight dimension, of the price of benzol; to some 


this quiet restfulness is as the lull before the storm, for another, 
and early, drop in the price of petrol is sensed, and it is well 
known that petrol price fluctuations find a very sympathetic 
response in the benzol market. Benzol distillers have ex- 
perienced a new demand for solvents for preparation of 
cellulose lacquers which were such a feature at this year’s 
motor show, but these, notwithstanding the prices of xylenes 
and solvent naphthas, continue to drop. 

Foreside Dyeworks, Denholme, the property of the Yeadon 
Dyeing Co., were sold early last month by auction, the pur- 
chasers being the Bradford Dyers’ Association, Ltd., for 
{19,250. Bidding was started at {£5,000 and advanced in 
thousands to £17,000 and then in hundreds to £19,000. 

The Yorkshire Dyeware Co.’s factory, situated near the Aire 
and Calder canal at Selby, became the scene of a fire, the 
flames spreading to the roof of part of the premises and being 
subsequently extinguished by the Selby Fire Brigade. Con- 
siderable damage was done, but work was interrupted only 
to a small extent. 


Scotland 

The Exhibition of Textile Machinery held in Edinburgh in 
the middle of last month was a complete success. This was 
the first time the exhibition had been located in Scotland, 
and the attendance was considered very good. Some of the 
machinery was seen on exhibition in Scotland for the first 
time, and while most of the plant was in the cotton and woollen 
sections, of special interest in the latter being the fine knitting 
machines, there was also some space devoted to the artificial 
silk branch. Artificial silk has not been of great importance 
in Scotland hitherto, but now, both as regards manufacture 
and making-up, there are signs that interest is growing. 
One of the most pleasing developments in this direction is 
the attempt of the linen manufacturers to utilise some of 
their standing machinery for this purpose. Quite remarkable 
success has attended the trials in some cases and, several firms 
in the Dunfermline district have machinery running. 

The brightest quarter of the Scottish industry is still the 
woollen trade. This is holding its level of prosperity very 
well. Export trade has been good and general both with 
Europe and farther away. 

In the Glasgow and Paisley districts the general level of 
business is about the same as last month. Dyers and finishers 
are more slack than they would like to be, although busier 
than they were two or three months ago. As previously, 
there is greater activity in the yarn section than in piece 
goods, and the most happily placed are the wool yarn dyers. 

The general feeling is that, considering the present times, 
trade in Scotland is not so bad. The fairly good conditions of 
the last two months have been maintained and slight improve- 
ments are evidenced in a few directions. There is no talk 
of considerable developments in the near future. 

The dyestuffs market remains fairly steady, but chemicals 
have shown a slight improvement during the last fortnight 
both in the home and export sections. The erection of the 
new steel boiler chimney at the Scottish Dyes works is now 
complete and is of quite imposing proportions. 
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Spring Shades for 1928 

THE list of “‘ fashionable shades for spring ”’ issued by the 
British Dyestuffs Corporation is always interesting, and 
those relating to spring of 1928 have just reached us. Like 
those of recent seasons, they are notable for the absence 
of strong bold colours, and the fondness for delicate shades. 
The colours shown in the present list are Gazelle, Blush 
Rose, Mavis, Maize, Passion Flower, Chestnut, Bluette, 
Puritan, Atlantic, and Zulu. These, of course, are only a 
few suggestions, and the B.D.C. offer to give recipes for the 
matching of any other desired shade on wool or any other 
material. The dyeing of the colours is carried out, in the 
manner usual for acid colours, with the addition of 10 per 
cent. Glauber’s salt and 2 per cent. sulphuric acid. It isa 
point of some interest in colour blending to note that these 
eight quite distinct tones are produced by varying in the 
dye bath the proportions of four colours—Lissamine Fast 
Yellow 2G, Lissamine Fast Red BG, Alizarine Ultra Blue 
B, and Alizarine Delphinol BDN. 


The Importance of the Industry 

THE paper by Sir Joseph Turner, published in this issue, 
brings out very prominently the importance of a dvestuftfs 
industry to the nation whether in time of peace or in time 
of war. Further, not only is the manufacture of dyestuffs 
in itself a substantial industry, both in the number it 
employs and in its annual turnover, but its importance 
is immensely enlarged when one considers the number of 
other industries to which adequate colour supplies are 
essential. The figures given by Sir Joseph Turner will 
surprise many people who have never gone into the actual 
details, and in any case quite justify his final conclusions— 
that the maintenance of a British industry is essential and 
that any combination with other countries that threatened 
the independence of the home industry is not to be thought 


of. 
Franco-German Cartel Reports 


REPORTS and rumours of chemical trusts, cartels, and 
combines follow thick and fast upon one another. For 
some time past the United States Press has been greatly 
agitated about the “ impending ”’ formation of a European 
chemical trust. The latest note on the subject is from the 
Paris correspondent of The Times, who states (December 2) 
that it is reported that an agreement has been signed at 
Frankfort and in Paris constituting a Franco-German 
“cartel” for controlling the production and prices of dve- 
stuffs and coal tar products. The agreement, which has to 
be ratified by Kuhlmann’s and the Interessengemeinschaft, 
assigns to each country the various world-markets to 
which it may export. Thus far the “cartel ’’ embraces 
the French and German industry, but it is stated that 
efforts will still be made to bring England into it. Similar 
agreements on the production of artificial silks and nitro- 
genous compounds are now being negotiated. 


Affinity of Soluble Vat*Dyes for Cotton 


IN a lecture published in the Journal of the Society of 


Dvers and Colourists, Mr. Peterhauser made the interesting 
statement that certain Indigosols (not yet on the market) 
had been found to have a direct affinity for cotton. In the 


November number of the same publication, Mr. J. E. G. 
Harris points out in this connection “‘ that there have been 
on the market since the beginning of 1925 soluble derivatives 
of vat dyestuffs which have such an excellent affinity for 
both vegetable and animal fibres that they can be dyed by 
ordinary dyeing processes, viz., certain of the Soledon 
colours (S.D.C.), which are, for the most part, sulphuric 
acid esters of the enolic forms of vat dyestuffs. 

“ Those Indigosol colours described by Mr. Peterhauser 
in his lecture as having no affinity for vegetable fibres are 
indigoid or thioindigoid in character, whereas the members 
of the Soledon series which possess such affinity are 
anthraquinonoid in origin. This absence or presence of 
affinity for vegetable fibres appears to be an important 
distinction between the two classes of sulphuric acid esters 
—the indigoid and the anthraquinonoid. It is true that 
all anthraquinonoid derivatives do not possess affinity to 
the same marked degree, and cases are known where the 
affinity is of the slightest. On the other hand, amongst 
the indigoids affinity appeared to be practically non-existent 
before Mr. Peterhauser’s announcement was made.” 


The Australian Licensing System 

MR. E. C. Squire, of Sydney, Australia, the U.S.A. Trade 
Commissioner there, is not quite correct in his description 
of the Australian dyestuffs licensing system. In a report 
to his department he states, probably quite rightly, that 
the restrictions imposed upon the importation of foreign 
aniline dyes are objected to by a section of the New South 
Wales textile manufacturers and that they have lodged a 
complaint with the Federal Government. It is claimed that 
in view of the growth of large textile, tanning, and other 
industries that use dyes, and the necessity for meeting 
competition of outside manufacturers who have access 
to the best markets in the world, the Australian manu- 
facturer should be permitted to purchase dyestuffs which 
he considers suitable for his purpose. The present position, 
M1. Squire states, is that ‘all requests for licences for th« 
importation of foreign dyestuffs to Australia must be 
referred through the Commonwealth Customs Department 
to the Dyestuffs Advisory Licensing Committee, a branch 
of the British Board of Trade in London.”’ This is not se 
The Commonwealth Customs Department in London deal 
with such applications under their own regulations, and 
there is no official connection between that department and 
the British Licensing Committee, though these bodies 
may occasionally consult each other. Those who desir 
free imports of dyestuffs into Australia argue that in any 
case trade is lost through the delay occasioned by 
sending to England. It is claimed by them that the autho- 
rities in London do net and cannot know the particular 
requirements and needs of the Australian users, which in 
many cases differ widely from those of the English dyestuti- 
using industries. 


Leather Dyeing: American Methods 

Mr. M. C. Lamp, of the Leathersellers’ College, last year 
paid a visit to the United States, in the course of which he 
was able to study American methods of dyeing and finishing 
leather. Describing his experiences, he said that perhaps 
one of the chief difterences in the general procedure of 
leather dressing in the U.S.A. was in the direction of 
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mechanical application. Whilst in Britain the majority 
of fancy leather dressers either tray dyed or dyed in 
paddles, the majority of American dyers used the drum. 
In a well-equipped factory in America the outstanding 
features to a British observer were: (1) Utilisation of 
mechanical means for carrving out as far as possible every 
operation, the general lay-out of the works being such that 
as far as possible there was no retrograde step in the whole 
sequence of operations from the commencement to the 
tinish ; (2) the large bulk of goods in course of processing. 
As regards dvestuffs, most American manufacturers 
employed basic dvestuffs, whilst in Britain it was, generally 
speaking, the practice to use acid wool dyestuffs. Acid 
dves did not accentuate the faults of skins, but basic 
colours had a more intensive colouring power. 


Use of Pigment Dyeing for Leather 


Mr. Lams then went on to describe the conditions which 
led to the adoption in America of pigment or mineral 
colours, stating that owing to the war the supply of dyes 
was cut off, as was the case in Britain. After a great deal 
of work, a method was evolved for colouring leather by the 
use of mineral earths, and this had a very far-reaching 
effect throughout the world, as practically every class of 
leather was now being coloured to some extent by pigments 
oi mineral origin. It was found that a properly prepared 
pigment, such as was used in the colouring of paints and 
enamels, but made with a water medium and in conjunction 
with a suitable binding agent, had the effect of rendering 
the grain surtace of leather more uniform in tone. This 
eliminated a good deal of the labour which was formerly 
expended on matching up the various pieces of leather 
which went into ladies’ shoes and other feminine require- 
ments. 

The finishes or dopes consisted ef mineral earths usually 
ground in a soluble oil medium to the colloidal! condition, 
which enabled them to remain suspended for a considerable 
time in an aqueous solution of shellac, gums and casein, 
which latter were employed for the purpose of attaching 
the pigment more firmly to the surface of the leather. 
These pigments had to a certain extent now been improved 
upon by a better method of grinding, the inclusion of 
plasticisers, and by the addition, in certain cases, of coa! 
tar pigments. As many mineral pigments were fast to 
light, coloured leather was to-day perhaps more uniform 
and faster to light than had hitherto been the case. 


United States Coal Tar Imports 

CONSIDERABLE efforts have been made by the United 
States chemical concerns to free the country from the 
necessity for the import of foreign dyestuffs. In this 
connection there is a great deal of useful information in a 
note which appears in our United States contemperary, 
Chemicals : ** We have before us the tabulation of imports 
of coal tar products by countries of origin for the month 
of July of the present vear. It is an interesting vista in 
that the contrast offered by 1925 and 1926 for the same 
month and for similar items is an illuminating one, as will 
be seen from a study of the data to be given herewith. 

“The one major item in this list of imports—creosote 
oil—is still holding to the fore, and the total for July ot 
this year is just a little ahead of that for July, 1925, 
although about 4,800,000 gallons less than the total for July 
of last year. However, Germany played no part whatso- 
ever in this gallonage. The totals were, in gallons :— 


July, 1925 
6,735,910 


July, 1927 
6,853,385 
“ Again, all other coal tar crudes, in value: July, 1925, 
1926, $78,577; 1927, $47,975. And $26,671 
worth was from the United Kingdom ! 


Juiy, 1926 
11,612,179 


$86,283 ; 


Getting into the 


group of the coal tar intermediates the first item regularly 
carried in the recapitulation is “ coal tar acids,” and this 
is what we find: July, 1925, 40,815 lb. ; 1926, 57,435 Ib. ; 
1927, 9,438 Ib. Of this amount Germany shipped us 
6,581 !b. Next comes the “all other intermediate pro- 
ducts,” and here as well is a similar slump registered : 
July, 1925, 328,051 lb. ; 1926, 51,752 !b. ; 1927, 66,869 Ib. 
—55,536 !b. from Germany. 


Finished Dyestuff Imports 

“ THERE is a little different story when we consider the 
finished preducts groups, but the showing is not at all an 
alarming one trom the viewpoint of our makers of this tvpe 
of commodity. First in the roster is alizarin and its 
derivatives: July, 1925, 1,029 lb.; 1926, none; 1927, 
1,964 lb. Then comes the important grouping of ‘ colours, 
dyes, stains, etc.’: July, 1925, 374,698 lIb.; 1926, 
181,967 Ib.; 1927, 278,102 lb., with 142,890 Ib. from 
Germany and 96,030 lb. from Switzerland. Coal tar 
medicinals is the next on the list with the following com 
parison: July, 1025, 3,911 lb.; 1926, 5,648 Ib.; 1927, 
3,633 Ib., with 2,173 Ib. from Switzerland and 772 lb. from 
Germany. In the ‘all other coal tar products’ group we 
find a radical change, but with France as the principal 
country of origin this year: July, 1925, 279 lb.; 1926, 
2,772 Ib. : 1927, 16,089 lb. Of this total Fiance shipped 
us 11,359 lb., Germany 4,618 Ib., and the United Kingdom 
r12ib.~ 


Inks, Dyes and Colours in Canada 

FINAL statistics issued by the Metallurgical and Chemical 
Branch of the Canadian Bureau of Statistics at Ottawa, 
under the direction of Mr. S. J. Cook, show that production 
in the inks, dyes and colours industry in Canada during 
1926 was valued at $2,819,945, an increase of 3 per cent. 
over the total of $2,749,807 for the previous year. Plants 
making inks, dyes and colours represent a capital invest- 
ment in Canada of $2,729,166. Purchased materials used 
during the vear cost $1,069,957, and the value added by 
manufacturing was given at $1,749,988. This industry 
afforded employment to an average of 441 people, paid 
$728,273 in salaries and wages, and expended $38,249 for 
fuel and electricity. Of the 27 plants in this industry, 7 
made dyes and colours, 14 made printing inks, and 6 pro- 
duced writing inks as the main product. 

Imports into Canada of dyeing and tanning materials 
of all kinds were valued at $3,654,158 during the calendar 
vear 1926. Imports of printing inks, mostly from United 
States, were valued at $243,490; writing inks at $41,527, 
of which about 50 per cent. came from the United States ; 
and mucilage and adhesives at $105,809; of which about 
94 per cent. was brought from United States. 


Dyestuffs Licences 

THE following statement relating to applications for 
licences under the Dyestuffs (Import Regulation) Act, 1920, 
made during November, has been furnished to the Board 
of Trade by the Dyestuffs Advisory Licensing Committee. 
The total number of applications received during the month 
was 762, of which 639 were from merchants or importers. 
To these should be added 33 cases outstanding on October 
31, making a total for the month of 795. These were dealt 
with as follows: Granted, 693 (of which 662 were dealt 
with within 7 days of receipt) ; referred to British makers 
of similar products, 70 (of which 32 were dealt with within 
7 days of receipt) ; referred to reparation supplies avail- - 
able, 2 (both dealt with within 2 days of receipt) ; and 
outstanding on October 31, 30. Of the total of 795 applica- 
tions received, 728 or 88 per cent. were dealt with within 
7 days of receipt. 
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Manufactured Dyes and the Dye User 


Their Importance to the Nation 
By Sir Joseph Turner, K.B.E. 


Sir Joseph Turner, who has been closely associated with the British dyestuffs industry, deals in the following article with the 
fundamental importance of the dyestuffs industry to the Empire, and indicates the large part that dvestitffs play in other industries. 


A GREAT deal has been said and written regarding dye-making 
in this country, which is, independent of all others, a key 
industry. It is fundamental in peace and imperative in war. 
Its products in peace enter into the lives of the great and the 
lowly, the rich and the poor, the white and the black. Its 
products in war turn the balance between victory and defeat. 
Its world’s output is so insignificant that it is lost in the vast 
total of the world’s production. The outputs of the industries 
built on a supply of dyestuffs are stupendous. 
Importance in War Time 

Take, for instance, the position of the manufacturer of 
dyestutts in relation to munitions of war. England was the 
birthplace of the synthetic dyestuff industry, as it has been 
the birthplace of so many other ideas, inventions, and institu- 
tions which have been of benefit to man. The dyestuffs 
industry was first established on British soil and effected its 
early growth under British control. German chemists, how- 
ever, some with the knowledge of the British industry, soon 
laid the foundations of the future German dye industry. 
Thenceforward, the growth of the British dyestuffs industry 
decreased, and that of the German gradually increased. 

Consequently, when war was declared, Germany had 
resources from and within the German Empire upon which 
she could rely for being supplied with the main products 
essential for war. We should not, however, despise the small 
British pre-war dyeworks to which I have made reference. 
As to how far their insistence prevented the German manu- 
facturers from exploiting a monopoly, the British consumers 
themselves are able to judge. These small factories were 
apable of being used, and had in fact been used, for the 
foundation of the greater British dye industry which now 
exists. 

The German Government had merely to turn to the dye- 
making factories for almost every kind of material they 
required regarding explosives, etc., and the importance of 
such an industry in war time is now generally recognised. 

Economic Aspects 

Of more interest at the moment, however, is the economi 
spect of the subject. As is well known, the total value of the 
dyestuff industry or the total weight of the dveing materials 
which it places on the world’s market is insignificant in com- 
parison with the whole volume of goods produced in the 
course of a year, but the quantity and value of the goods into 
the manufacture of which dyestuffs enter is very large, very 
important, and forms a considerable percentage of the total 
output of all goeds in the course of a year. 

I mav illustrate this point by an example. Let us suppose 
that 2 per cent. of a particular colour is required to dye a 
particular fabric. This is really above the average in actual 
practice, but it will serve as an example. This means that 
1 Ib. of the colour will dye approximately 50 lb. of the 
material, and if, let us suppose, the material weighs 1 lb. to 
the yard, 1 Ib. of the colour will dye 50 yards of material, or 
one ton of the colour will dye very much more than 100,000 
yards of material. One ton is a small measurement of 
weight, but 100,000 yards is a large measurement of length. 

Contrast with Pre- ar Conditions 

It will be interesting to examine, so far as is possible, the 
position as it actually existed in this country before the war. 
An extremely valuable and interesting volume has been issued 
by the Board of Trade giving particulars of each kind of 
lyestuff imported from Germany into Great Britain in the 
year 1913, and also the total figures of the importations of 
each important group of colouring matters from Switzerland. 
These statistics show that in that particular year we obtained 
about 7,000,000 Ib. of direct cotton colours ; about 4,000,000 
Jb. of sulphur colours; about 2,500,000 Ib. of Alizarine 
Red; and about 600,000 Ib. of vat colours, all of which 
would be used in the cotton trade. We also imported about 
4,000,000 Ib. of synthetic indigo. 


If we make some allowance for the amount of indigo used 
in the cotton trade and for the contributions of domestic 
manufacturers to the British market in the year ror3, it may 
be assumed that somewhere between 14,000,000 and 15,000,000 
lb. weight of colour (or about 7,000 tons) was used in various 
branches of the cotton trade in that vear. It would be 
interesting to know exactly the quantity or the value of the 
products made with these 7,000 tons of colouring matters. 
Unfortunately there are no total output figures for the United 
Kingdom for the year we are considering, but particulars of 
the exports of cotton goods in this particular year are available. 
Naturally, in this short consideration of the question, I cannot 
enter into a discussion as to what proportion of the cotton 
colours was used in industries other than the cotton industry, 
or as to what proportion of the exports of cotton goods in the 
vear I913 was made in the preceding year, or made with dyes 
imported in the preceding year. but I do not think that these 
considerations would seriously alter the position. 


Exoort Figures 

The export figures show that over 36,000,000 lb. weight of 
dyed cotton yarns were exported in the year 1913, and, turning 
to printed cotton piece goods, we exported over 54,000,000 
vards of flags, handkerchiefs, and shawls in the piece, and over 
1,200 million yards of other sorts of printed cotton goods. 
In addition we exported nearly 1,200 million yards of cotton 
goods, dyed in the piece, and nearly 300,000,000 yards of 
piece goods made wholly or partly from dyed yarn. We 
should also take into consideration the exports of stockings 
and socks, which amounted to over 720,000 pairs, of lace 
exported to the value of over £4,000,000 sterling, and of 
sewing threads exported to the extent of nearly 21,000,000 Ib. 
weight. Some proportion of these latter articles would certainly 
be dyed. 

Returning, however, to the ordinary cotton manufactures, it 
appears that we exported 36,000,000 lb. weight of varn and 
about 2,750 million yards of dyed cotton goods of one sort and 
another. The weight of the yarn exported alone exceeds the 
weight of the dye used, and the total weight of all exports 
must be immensely greater than the 7,000 tons employed in 
the industry, whilst the value of these exports alone (about 
£46,000,000) is over twenty times as great as the value of the 
whole synthetic dyestufts market of Great Britain, and about 
three times as great as the whole dvestuft market of the werld. 


Dyestuffs in Other Industries 

Tt would be interesting to form.some idea of the total value 
of all the goods into the manufacture of which dyestutts enter, 
but the calculation is somewhat speculative. To obtain any 
statistics at all we must deal with the vear 1907. It appears 
that the United Kingdom produced in that vear cotton yarns 
and goods of ali sorts to the value of about £132,000,000, 
woollen and worsted yarns and fabrics to the value of about 
£63,000,000 ; jute, hemp, and linen yarns and goods to the 
value of about £27,000,000, and silk varns and goods tu the 
value of about £4,000,000, or a total value of £226,000,000. 
We should require to add to this total the value of othei 
textile manufactures such as hosiery and lace and also of the 
paper, leather, anc straw-plait trades, ignoring other outlets 
for synthetic dyestuffs. We must allow for the fact that not 
all the textile articles are dyed or printed, and, moreover, the 
value of the yarns subsequently woven into piece goods has 
been counted twice. 

There is, however, some justification for believing, on the 
basis of these figures, that goods to the value of £200,000,000 
were produced in the United Kingdom in the year immediately 
preceding the war, a supply of dyestuffs being indispensable 
for such goods. The quantity of dyestutts required was about 
20,000 tons, valued at about £2,000,000. One pound’s worth 
of dyestuffs produced, therefore, {100 worth of finished goods. 
The dyestuff industry gives a return of one-hundredfold. 
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A Link with Overseas Lands 

There is another extremely important point to be taken into 
consideration with regard to our exports of dyed goods. They 
are of such a nature, and are in such variety, that they are 
consumed in all countries of the world and by all people 
whatever the state of their civilisation, and British textiles 
carry the British name and British trade to the most remote 
corners of the earth. The following particulars are interesting. 
The various parts of the British Empire received about 60 per 
cent. of our exports of printed cotton goods, about 43 per cent. 
of our exports of dyed piece goods and about 30 per cent. of 
our exports of cotton goods made from dyed yarns. 

This trade, therefore, is an important link between the 
Mother-country and its various Dominions and Dependencies 
across the sea, and it is almost terrifying to think that this 
vast trade, maintaining commercial contact with the rest of 
the Empire, and carrying British trade and prestige to the 
uttermost parts of the earth, was subject to the menace of the 
German monopoly of the dyestuff industry. It is clear, now 


that the facts are known, and everybody realises the position 
that it would be immensely foolish ever to allow so important 
a part of our economic structure to be again subject to the 
dangers or the influence of any foreign monopoly. Therefore, 
I state without fear of contradiction that because the dyestuft 
industry is the basis of so vast an output of British products 
because those products are so intimately connected with the 
growth of Empire relations and with the maintenance ot 
British trades in all markets of the world, that those making 
those products and engaged in that trade must be able to look 
to a purely British source of supply of those essential markets, 
without which their business may vanish almost in a night 
I will conclude with the hope that the consensus of publi: 
opinion will demand that all steps shall be taken to effect 
the definite and complete re-establishment of the dyestuft 
industry in the land of its birth, and that under no circum- 
stances shall any combination ever be made in this special 
industry with the Germans, which would mean, as everybody 


knows, a stifting of the progress of the British industrv. 





Basic Intermediates for Dyestuffs: No. XIII—The 


Derivatives of Benzoic Acid 
By “ Consultant ” 


Benzoic acid itself is seldom called upon as an intermediate 
in the preparation of dyestuffs, although in the older days, 
when Aniline Blues were in demand, it was used to some extent 
as a Catalyst in the preparation of these rosaniline derivatives. 
The precise mechanism by which benzoic acid brought about 
the desired condensations is not yet understood. There is, 
however, one exceptional dyestuff—Alizarin Yellow A 

which demands the use of benzoic acid in its preparation. 
It may be obtained by the condensation of benzoic acid (64) 
with gallic acid, and has, presumably, the constitution (65) : 
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The purpose for which benzoic acid is to be used is the 
deciding factor as to which method of manufacture is to be 
adopted. Sufficient crude benzoic acid to supply the needs of 
the dyestuffs industry is, as a rule, obtained by the methods 
indicated in Part XII of this series for the production of ben- 
zaldehyde, but where this is insufficient, the toluene may be 
chlorinated so that a large proportion of benzotrichloride 
is produced. It is impossible to arrange the chlorination so 
that an ‘‘ almost quantitative ’’ yield of benzotrichloride is 
obtained, since nuclear substitution of the benzotrichloride 
already formed invariably -sets in towards the end of the 
process. The mixture of benzotrichloride and benzal chloride 
obtained in this way may be hydrolysed in the manner in- 
dicated under benzaldehyde ; in this case the benzoic acid 
is the main product and a certain amount of benzaldehyde 
the by-product. Owing to the fact that nuclear substitution 
cannot be avoided during the chlorination, the final product 
always contains a small proportion of chlorinated benzoic 
acids. This renders it quite unfit for use in pharmacy, for 
which purpose the product must either undergo a long series of 
purifications (never quite successful in removing the last traces 
of chlorinated compounds), or else an alternative process 
for the preparation of the acid must be used. Fortunately, it is 
comparatively easy to oxidise the methyl group of toluene 
to the carboxyl group. The reagent used for this purpose 
is chromic-sulphuric acid mixture. 

Sulphuric acid (100 per cent. ; 3 cwt.) containing about one- 
third of its weight of chromic acid is heated in an acid-proci 
vessel to a temperature of 80—90° C., and the vapour of toluene 
is passed through it by a pipe which passes only a few inches 
below the surface of the oxidising mixture. Part of the 
toluene is oxidised to benzoic acid while the rest condenses 
and forms a layer on the top of the acid mixture. The benzoic 
acid remains dissolved in this layer, and is thus protected 
from further action of the reagent. To work this process 
on the scale indicated requires considerable skill and a rather 


complicated plant. The toluene layer is continually removed 
throughout the process and is scrubbed with soda solution t: 
remove the benzoic acid, or in order to keep the toluene dry 
it may be removed from the benzoic acid by low pressur: 
distillation before return to the vaporiser. The acid oxidising 
reagent also forms part of a continuous cycle, and is removed 
and its chromic acid content regenerated by electrolysis 
The process is, therefore, up to a point, continuous, sinc: 
when the acid reagent becomes too loaded with impuritie: 
of carbonisation, etc., for further efficient working, it may b¢ 
withdrawn and replaced without stopping the plant. In 
actual practice it is often advisable to stop the plant fo: 
internal cleaning operations at this point. The yield of ben- 
zoic acid is about 70 to 75 per cent. of the toluene consumed. 

Benzoyl chloride finds a limited use in the preparation 0 
dyes of the Algol class and those derived from the benzoylatec. 
aminoanthraquinones. Dyes from benzoylated aminoanthra- 
quinones have a direct affinity for cotton fibres which is 
lacking in those which are obtained from the free amino com- 
pounds, a fact which is also true of the compounds of th: 
naphthylamine sulphonic acids, although to a more limitec 
extent. The preparation of benzoyl chloride is a simple 
matter, thionyl] chloride being the most suitable reagen: 
for the purpose, since any excess can be readily disposed ot 
while a preduct of very high purity results. 

Salicylic Acid 

Salicylic acid, orthohydroxybenzoic acid (66), is one of th: 
most important derivatives of benzoic acid from the point 
of dyestuffs manufacture. It is an invaluable end-component 
in the preparation of azo dyes, and will couple with two mole- 
cules of diazo compound, although this property is very seldon 
made use of. The list of dyes which are prepared from 
salicyclic acid is very considerable, containing the numerous 
Crumpsall Browns and Yellows and certain of the Dianol 
Fast Reds and Greens. Salicylic acid is almost invariabl\ 
made by the carbonation process from sodium phenate, in- 
troduced by Kolbe, and illustrated in outline in the followiag : 
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The process for the manufacture of salicyclic acid divides 
itself into three distinct stages :— 

1. The preparation of completely dry sodium phenate. 

2. The carbonation of the sodium phenate, with the con- 
sequent formation of sodium salicylate. 

3. The isolation and purification of the acid itself. 

The sodium phenate must be dry and ina very finely powdered 
condition, or imperfect carbonation results ; it is also neces- 
sary that the sodium phenate should not be exposed to the 
air for more than a very short time, since in the finely pul- 
verised state it rapidly absorbs oxygen, leading to discolor: 
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tion of the final product. Opinion is divided as to whether 
it is more economical to dry out the sodium phenate in a 
separate drier or to use the autoclaves in which carbonation 
will ultimately take place. The principles involved are 
essentially the same, and the reduction in labour costs, plant, 
etc., seem to indicate that the latter process is the more 
advantageous. 

In the combined process the autoclaves are arranged with 
double jackets through which pressure steam or cold water 
can be circulated, and are made to withstand pressure up 
to five atmospheres. Very adequate stirring gear is necessary, 
and it is preferable to have the autoclave with a flat bottom 
rather than the more usual hemispherical type. As the 
pressures involved are only comparatively low, this is possible 
without danger through loss of strength; the advantage 
lies in the fact that a number of balls may be incorporated 
with the stirring gear of a flat-bottomed autoclave, thus 
shortening the time necessary for pulverisation and drying, 
and producing a more finely divided and more active product. 
Phenol (188 Ib.) is melted and run into the warmed autoclave 
and the stirring started. The caustic soda (80 lb.) is dissolved 
in water (12 galls.) and the solution run slowly into the phenol, 
stirring being continuous throughout the addition. The 
addition of caustic having been completed, the vacuum is 
turned on to the vessel, and steam at 8o lb. circulated through 
the ‘coils. The progress of the drying may be observed by 
means cf an inspection chamber below the condenser which 
is placed between the autoclave and the vacuum line ; when 
water ceases to drip, drying is nearly completed. The tem- 
perature should be between 120° and 130° C. during the 
drying, and heating is continued for an hour after water ceases 
to drip in the condenser. Stirring must be maintained 
throughout. As soon as the charge is dry the vacuum is let 
off by shutting off the cock to the vacuum line and slowly 
opening that attached to the carbon dioxide cylinders. In 
this way contact of the dried sodium phenate with the 
atmosphere is completely avoided. The carbcn dioxide 
is rapidly absorbed, but care must be taken not to feed it in 
so rapidly that the charge is overheated, since the reaction” 
is an exothermic one. Carbon dioxide is fed in until a positive 
pressure of three atmospheres is registered, at which point 
the supply 1s reduced and the contents heated by circulating 
steam through the coils to 120-130° C. The process continues 
until no more carbon dioxide is absorbed, after which heating 
and stirring are continued for another three hours. The charge 
is then cooled somewhat, the excess carbon dioxide blown off 
into another autoclave, and water is run in on to the charge. 
The sodium salicylate rapidly dissolves, and is pumped out 
into vats through a filtering device, and the solution treated 
rapidly with a very slight excess of hydrochloric acid. The 
precipitated acid is centrifuged and purified either by dis- 
tillation in superheated steam or in air at 140° C. 

Thiosalicylic Acid 

Thiosalicylic acid (67) is almost as important to the dyestuffs 
industry as the corresponding oxygen compound, although 
from a different standpoint, namely, the preparation of thio- 
indigoid dyes. The method used for its preparation depends 
on the raw material available. Where orthochlorbenzoic acid 
can be obtained in quantity it may be treated in the following 


Way: 
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The chloro-acid (4 cwt.) is stirred with enough water to 
make a thin paste of the crystals, and is converted into its 
sodium salt by the addition of caustic soda lye (40° Bé., 8 galls.). 
To this is added about } lb. of copper sulphate solution 
dissolved in a little water, the copper salt acting as a catalyst 
for the replacement of the Cl group by the thiol group. 
Sodium hydrogen (1 cwt.) sulphide solution is then run in 
with stirring, and the whole heated until the water has been 
driven off; heating is continued up to a temperature of 
150°-170° C., at which point the whole mass, which by this 
time is dark red, commences to melt. The temperature is 
still raised, and at 250° C. the mass becomes viscous and 


resolidifies. It is then cooled, dissolved in water (100 galls.), 
and the acid separated by acidification. 

A more usual starting point is anthranilic acid, via the 
so-called “ sulphydrate Sandmeyer ”’ reaction. The anthrani- 
lic acid is diazotised in exactly the usual way and run into a 
mixture of ice and a very strong solution of sodium hydrogen 
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sulphide. The reaction indicated by the formule above takes 
place and in the end dithiosalicylic acid (68) is obtained. 
This is converted to the desired product by solution in dilute 
sodium carbonate, and boiling with finely divided iron until 
a sample upon acidification gives no hydrogen sulphide, and 
gives a precipitate which is soluble in alcohol. When this 
stage is reached the thiosalicylic acid is precipitated with 
dilute acid. It occurs as a yellowish crystalline compound 
of m.p. 163-165° C. 


CH. One further derivative of benzoic acid 
i 7 deserves a passing mention, namely, cresotic 
x OH acid (69) which was at one time in demand 
for the manufacture of Cresotin Yellow. It 
COOH may be prepared from orthocresol in the same 
\4 way as is salicylic acid from phenol. Its use 
(69) has, at present, become almost obsolete. 





The Dyeing of Growing Timber 


From time to time attempts have been made to colour the 
wood of growing trees by injecting dyes at the base of the 
trunk during the period of the spring rise of sap. Hitherto 
only measurable success has been secured, as the colours 
obtained have not been fast. A German process, now under 
experimental trial in Maine, appears (according to a bulletin 
issued by A. D. Little, U.S.A.) to have solved the problem. 
It permits the use of a wide range of dyes, and it is claimed 
that the resulting colours are not only permanent, but deepen 
with age. From the woods so coloured many ‘attractive 
novelties, as umbrella handles, door knobs, brush backs, 
buttons, and boxes have been made. 

The dye is distributed throughout the tree from a reservoir 
formed by boring a number of I-in. auger holes in the trunk, 
about four feet from the ground, and other holes through two 
or three of the large roots. The dye solution is placed in a 
16-gall. container, hung on the tree about 12 ft. from the 
ground, and connected with the reservoir and holes in the 
roots by rubber piping. A tree of 15 in. diameter breast high 
will absorb the contents of one of these containers in about 
18 hours, and from 75 to 100 galls. of the dye solution are 
required completely to colour the tree. There is no question 
of the beauty or utility of the wood thus dyed, but the oper- 
ation is rather expensive, as about 6 lb. of dye is needed for 
an average tree, and the proper shaping of the reservoir 
involves considerable time and labour. The process seems to 
suggest new possibilities in the making of marquetry floors, 
novelties, wood products, and furniture, and if these find 
favour, the process may afford a profitable outlet for woods 
for which no favourable market has previously been found. 





German Dye Exports 


THE statistics for the first quarter of 1927 show that, evidently 
without detriment to the domestic market, exports from 
Germany of the more important synthetic dyestuffs have in- 
creased. Aniline tar and sulphur dyestuffs exports were 
6,963 metric tons, as compared with 4,957 in the same period 
of 1926. The relative increase in alizarine dyestuffs was even 
greater, having been 1,235 tons, as compared with 272 tons. 
Indigo was exported to the amount of 4,517 tons, as compared 
with 3,942 in the first quarter of 1926. Heavy competition 
in indigo by three American companies has been mentioned 
in Frankfort lately, principally with regard to the Japanese 
and Chinese markets. Apparently, not only the Germans, 
but also the Swiss, are affected by this competition. 
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American Dyestuffs and Synthetic Chemicals 


Summary of the New Census Return 


THE tenth annual Census of Dyes 
Organic Chemicals for 1926 has just been issued by the 
United States Tariff Commission. The report shows that the 
domestic dye and organic chemical industry made notable pro- 
gress during the year. Developments from year to year since 
1917 in the manufacture of dyes and other finished coal tar pro- 
ducts are unparalleled in the history of the American chemical 
industry. During 1926 domestic dyes supplied 93 per cent. 
of the apparent consumption, and in addition there was an 
exportable surplus of nearly 26,000,000 pounds, as compared 
with 1913, when 13 per cent. of the dyes consumed were pro- 
duced in the country, chiefly from imported intermediates. 
It is significant that many of the new dyes are of purely 
American development. 

In 1926 there was notable progress in the manufacture of 
fast and speciality dyes, including those for dyeing rayon and 
mixed fabrics. The production of vat dyes established a new 
record, with a total of over 4,000,000 pounds, as compared with 
2,600,000 Ib. in 1925. None of these dyes was made in the 
United States prior to the World War. This class of dyes is 
used largely in cotton fabrics and yields shades of exceptional 
fastness to light and to the modern laundry treatment. Many 
domestic textile manufacturers have in recent years put on 
the market a variety of fast dyed fabrics of cotton and of linen 
marked with a trade name bearing a guarantee as to their 
fastness to washing and light. It is probable that coloured 
textiles will soon be marked according to their fastness 


Coal Tar Dyes 

The total production of coal tar dves by 61 firms in 1926 
was 87,978,624 lb., an increase of 2 per cent. over the previous 
year. Sales in totalled 86,255,836 lb., valued at 
$36,312,648, at a weighted average of 42 cents per Ib., or 
10 per cent. less than the corresponding average price during 
The average price in 1917 was $1.42 perlb. The com- 
petition between domestic dye manufacturers is severe, and 
resulted in 16 fewer firms engaged in production in 1926 than 
IN 1925 

The imports of dyes during 1926 represented a decrease of 
10 per cent. 1n quantity and it 5 percent 
with 


and other Synthetic 


1020 


1925 


in value, as compared 
1925 
Exports of dyes in 1926 increased slightly 


in quantity, but 


decreased 11 per cent. in value, as compared with 1025 


International Dye Trade 

Competition among the dye-producing nations of the world 
has been severe, particularly in the sale of the cheaper bulk 
colours to China, British India, and non-producing 
nations. The trend toward the increased use of fast dyes 
including vat dyes and other high-priced colours, continues and 
promises to increase. 

4 number of international agreements were negotiated in 
1926 between important groups of the producing nations for 
the purpose of stabilising prices and reducing the severe 
competition, possibly by a division of world markets It is 
reported that the German interests have negotiated agreements 
with Japanese, French, and Swiss industries 

Germany continues to make organised efforts to regain her 
former dominance of the world’s dye markets. In 1926 the 
Interessen Gemeinschaft greatly expanded its operations by 
gaining control of several German chemical companies occupy- 
ing important positions in related branches of the chemical 
industry. It is reported that the capital increase of the 
Interessen Gemeinschaft from 646 million reichs marks in 1925 
to 1,100 million reichs marks in 1926 will be used in extending its 
nitrogen plants and in erecting new plants to utilise the Bergius 
process of liquefying coal. 

Germany has been successful in extending her export trade, 
particularly in the higher priced dyes ; her pre-war trade in the 
cheap bulk colours, such as indigo and sulphur black, has not 
been recovered. 

In Great Britain the chemical industry was seriously 
affected by the coal strike of 1926. The British, like the 
Germans, have formed mergers which make it possible to 
conclude trade agreements with similar large groups in other 
countries 


other 


In Switzerland the dye industry has suffered from the effect 
of increased competition on indigo. 

The Italians have begun the manufacture of synthetic indigo, 
for which they have a modern plant with an annual capacity 
of Over 3,000,000 Ib. 

The production of coal tar medicinals continued to show 
substantial progress. The 1926 production of medicinals was 
1I per cent. greater than that in 1925, and sales were 91 per 
cent. greater in quantity and 6'5 per cent. greater in value than 
in the preceding year. 

Research now under way points to further discoveries of 
great importance to public welfare. 


Synthetic Organic Chemicals Not Derived From Coal Tar 

The manufacture of synthetic organic chemicals of non- 
coal tar origin is increasing so rapidly that in value of products 
it bids fair to rival coal tar chemicals in the near future. The 
production of 214,842,313 lb. in 1926 is a 37 per cent. increase 
over that of 1925. Sales in 1926 were 168,712,158 Ib., 
valued at The manufacture of solvents of 
non-coal tar origin has reached large proportions. Of these, 
the largest increase in production was shown in butanol, butyl 
acetate, ethyl acetate, amyl acetate, and ethylene glycol. 
Many of these solvents are used in the new automobile lacquers 
and in the increasingly popular furniture lacquers. 

The large production of ethylene glycol in 1926 was of more 
than usual interest because of its recently developed use as 
a partial substitute for glycerine in the manufacture of anti- 
freeze dynamite. Ethylene glycol has promise of an extensive 
use as an anti-freeze agent for automobile radiators. 


« 
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Reviews 


HypDROCARBONS. By A. E. Everest, 
London: Longmans, Green and Co. 


HIGHER COAL-TAR 
2:Sc., Pa.D., FLCC. 
Pp. 334. TA. 
The author of this volume is to be congratulated on having 
broken fresh ground. The substances dealt with include 
the acenaphthene group (acenaphthene and aceanthrene) ; 
the fluorene group (fluorene, fluoranthrene, and truxene) ; 
the phenanthrene group (phenanthrene, retene, chrysene, 
pyrene, picene, perylene, and phenanthroanthracene) ; ben- 
zerythrene ; and finally, the hydrocarbons of unknown 
constitution, crackene, chrysogene, succisterene, and synan- 


THI 


threne. Apart from phenanthrene, most of those mentioned 
to a large extent await investigation. As far as possible, 


a complete account of our present knowledge of the compounds 
and their derivatives is given. Apart from the attraction 
which the group of substances discussed will have for every 
organic chemist, it has especial interest from the point of view 
of possible syntheses of new dyestuffs and therapeutic chemi- 
cals. Both asa volume to be perused by those who are seeking 
unexplored fields for investigation, and as a work of reference, 
this book can be strongly recommended. F. 


INDUSTRIE DER HOLZDESTILLATIONSPRODUKTE. By Dr. &. 


Bugge. Dresden and Leipzig: Theodor Steinkopif ; 
1927. Pp. 206. 16.50 marks. 
This excellent little volume deals in a comprehensive 


manner with the dry distillation of wood, and the isolation and 
purification of its by-products. It is a sign of the times that 
the book includes also chapters on the synthetic production of 
methyl alcohol, acetic acid, acetone, and other wood products. 
It is almost pathetic to read the descriptions of the ingenious 
apparatus and methods which have been designed to obtain 
the more valuable wood products in the largest yields and 
highest purity. Soon, presumably, these processes. will 
become useless on account of the brilliant progress of chemical 
synthesis. However, the student will always benefit by the 
perusal of these records of chemical ingenuity. The text 


is accompanied by numerous references and a number of illus- 
The index—for a German book—is also very good. 
5. P. 3. 


trations. 
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Dyes and Their Application: Recent Technical Progress 
By L. J. Hooley 


The Identification of Dyestuffe 

In the manufacture, use and sale of dyestuffs, frequent 
occasions arise when it becomes necessary for a colour to be 
identified. As examples, a dyer may be supplied with a 
material, which he is to match in shade and fastness, a salesman 
may have to examine a competitive product, or a maker may 
require to know the constitution of a new dyestuff. The 
difficulty of determination will vary in different cases according 
to the exactitude required. While the elucidation of the 
structure of a new colour, about which nothing is known, is 
one of the most difficult analytical problems, involving finally 
the synthesis of the product for confirmation; it is often 
possible to find the dyes used in a fabric with sufficient 
accuracy by a few simple tests. In actual practice, the pur- 
pose for which the product is intended, or the circumstances 
which make examination necessary, generally give an idea 
of the nature of the colour, and once the class to which it 
belongs is established, the experimenter is in a much more 
favourable position if, as will usually be the case, he is already 
familiar with this class. In some cases a complete solution 
will be impossible, for there are many commercial products of 
unknown constitution. 

The standard text-book on this subject is Creen’s .1nalysis 
of Dyestuffs, which gives systematic methods for examining 
colours both in substance and on the fibre. 

By means of a few systematic tests, the class to which a 
dyestuft belongs can be found, and then while it is not possibie 
to identify all the dyes in the Colour Index by means of the 
tables given, these are sufficient to show all the most important 
dyestuffs, and in many cases to give the particular brand. 

In The Identification of Commercial Dyestuffs, Mulliken has 
given data for the recognition of about fifteen hundred com- 
mercial products. 

Once it has been established that a colour belongs, say, to 
the vat series, further identification is usually carried out by 
empirical methods depending upon the colour changes which 
the dyestuff or the dyed fibre undergoes with a numher of 
common reagents. For this purpose tables of reactions have 
been made up by colourists, generally in the first instance 
for their own use. With the provision of such tables and a 
little experience a large number of dyestuffs can be identified 
without any knowledge of their chemical constitution. 


Acetyl Silk Dyes 

One of the latest of these sets of tables has been published 
by C. M. Keyworth (J.S.D.C., 1927, page 343), for acetyl silk 
dyes. All the well-known colours of this class have been 
first divided into groups of yellow, orange, etc., and then the 
reactions of the dyed acetyl silk with alcohol, acetic acid 
hydrochloric acid, ammonia, etc., determined. Including the 
shade of the dyestuff, there are fourteen reactions for each 
colour. This large number is a distinct advantage, as while 
in many cases the dyestuff will have been found by the time 
a few tests have been carried out, the whole fourteen tests will 
be of value where there is any doubt. 

In examining acetyl silk it is necessary to remember that 
its comparative impenetrability makes many reactions slower 
and much less marked than they would be on wool or cotton. 
That this is a real difference, can be seen by the fact that 
colours, which can be discharged when dyed on cotton, 
cannot always be discharged by the same agents when dyed 
on acetyl silk. 

Vat Dyes 

Similar tables for the identification of the vat dyes were 
given by Jones and Kilby in the same Journal (1925, 127). 
These authors mentioned that it is necessary for the dyer to be 
able to identify his own dyeings so that in cases of complaints 
he may be sure he is dealing with his own work. The use of 
white porcelain basins which they recommended for some of 
the tests, will be found very convenient, especially if the small 
flat variety is chosen. Owing to the majority of the vat 
colours being older than the cellulose acetate ones, it has been 
possible to classify them under their Colour Index numbers, 
which avoids any repetition. Other tables on similar lines 
have also appeared, e.g. Vais (Textilb. 1927, 611). 


Users of such tables will find it convenient, where a product 
cannot be found in the table and is therefore new, to keep a” 
record of its reactions. A little discrimination is necessary in 
detecting dyestuffs by these means. The concentrations 
recommended by the compilers should be adhered to, for in 
secondary shades especially, a colour may appear different in 
different strengths. The colours must also be viewed in a 
proper light and greater importance can be attached to positive 
colour changes than negative ones. <A colour such as Flavan- 
threne, which changes from a bright yellow to a deep blue in an 
alkaline vat and a green in an acid vat will be unmistakable, 
whilst many of the indigo colours which give pale vellow vats 
will be more difficult to distinguish. Once the dyestuff has 
been traced it is advisable, where absolute certainty is neces- 
sary, to make a control dyeing and test the two, side by side. 
With mixtures, one dye can sometimes be removed from the 
fibre and dyed on another, but this is not generally possible ; 
then, unless the two colours have marked reactions which do 
not mask each other, it is necessary to make trial mixtures 
and compare their behaviour with the original. If the sample 
is a print, pieces of the various colours can be cut out before 
testing, and where the pattern is a very fine one, this can be 
done under low power microscope or pocket lens. 


Azo Colours 

Where an azo compound cannot be recognised by simple 
means it is usual to reduce it with sodium hydrosulphite or 
stannous chloride and then identify the amines produced by 
the fission of the azo linkage. Data of the melting points, 
crystalline form, salts, etc., by which a large number of 
important constituents may be recognised, have been collected 
by W. C. Holmes in the American Dyestuff Reporter. The 
naphthol sulphonic acids, naphthylamine sulphonic acids, etc., 
are not always easy to recognise, and cannot be determined by 
melting points. Forster and Hanson have recently worked 
out a tabular scheme for 39 of the most important of these. 
A little of the substance is dissolved in dilute ammonia and 
a filter paper wetted with this solution. Spotting tests are 
then done on this paper. 


Dyes in Substance 

With water soluble colours, reactions can be very conveni- 
ently done in aqueous solution. 

In working with the solid colours the presence of diluents, 
such as salt, dextrine must not be forgotten. If sufficient 
material is available the diluent can usually be removed, but 
if there are only one or two grammes it is wiser to neglect it. 
For determination of constitution the product must be 
properly purified first, and then analysed, after this there are 
no general rules of procedure, other than those adopted in 
other cases of determination of constitution with organic 
compounds. 

The most characteristic property of a colour is its absorption 
spectrum, and if this contains several well defined bands it 
provides an invaluable test for the colour. It has the advan- 
tage that it will often distinguish between very closely related 
types of the same colour which are difficult to differentiate in 
other ways. + 

The spectra of a large number of commercial products have 
been determined and collected by Formanek in Untersuchung 
und Nachwets organischer Farbstoffe auf spektroskopischem 


We ge. 





. . . . . 
British Photographic Research Association 
THE Department of Scientific and Industrial Research has 
offered to the British Photographic Research Association a 
block grant for the five years ending May 31, 1932, that will 
make up the income of the Association from other sources (its 
members’ subscriptions) to £5,000 per annum. There are 
certain conditions, and the one that is essentially new requires 
the appointment of a ‘‘ research committee of technical and 
scientific persons in whom shall be vested the supervision of 

the scientific investigaticns of the Association.”’ 
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Dyestuffs Markets: The Month’s Business in Review 


From Our Own Correspondents 


Lancashire 

In direct contrast to the weather, November has proved a 
gloomy month for those interested in the sale of dyestuffs. 
The actual diminution in volume of business was not great, 
but the tone of the market is not good, and there can be no 
doubt that the return to open competition by the spinners of 
American cotton has had a depressing effect on most of those 
in contact with the cotton industry. Mr. J. M. Weynes 
writes in the Nation of the desperately discouraging atmo- 
sphere of Lancashire to-day towards constructive effort, but 
northern atmospheres, whether respiratory or industrial, are 
somewhat complex, and, therefore, difficult to define. If it 
were possible to lay foundations which had a promise of per- 
manency, then the probability is that interest in constructive 
effort would appear at once, but is it sound to assume that 
the foundation-laying stage has been reached ? Is it a vain 
hope to suggest that the atmosphere might even become that 
of destructive effort without necessarily becoming unhealthy, 
inasmuch as the rebuilding of any old-established section of 
the community entails as a necessary preliminary extersive 
wrecking and clearing operations. It is, of course, more satis- 
factory if wrecking and clearing are carried out according to a 
preconceived plan, but at the same time it may be rash to 
assume that the lack of it means that there is neither method 
nor design in the processes which are now taking place. In 
the meantime the general feeling is that affairs will be worse 
before they are better, and hence the present gloom 

During the month a lecture by Dr. Rath, of the I.G., on 
wetting-out and dispersing agents, was given under the 
auspices of the Society of Dyers and Colourists to an apprecia- 
tive and representative audience of technical people. Under 
ideal conditions ordinary soap combines in one substance 
wetting-out and dispersing properties of a high order, but such 
favourable conditions are only found in a fraction of the wet 
operations connected with dyeing and finishing, and the 
present aim of organic chemical manufacturers would appear 
to be that of discovering substances which have wetting-out 
or dispersing properties, or both, under the conditions which 
do not permit of the use of soap. From the discussion it 
would appear that many problems are not vet solved, and that 
extra cost more than outweighs the advantages of quicker 
manipulation of many operations. It 1s reported that a 
wetting-out agent embodying recent lines of chemical achieve- 
ment is at the moment being introduced by the British Dye- 
stuffs Corporation, Ltd. 

The absorption of the British Alizarine Co. by Imperial 
Chemical Industries, Ltd., is now a general market tip, with 
the result that the British Alizarine shares have reached a 
price which the earning capacity of the company scarcely 
warrants. So far no information of any negotiations is 


available. 
Yorkshire 

What was said last month of October trading may be said 
now of the trade of November : there has been a good deal of 
promise and indication of better business, but prosperity 
in substance hesitates. Fear of a textile strike has not 
been evident, our trade feeling that reliance on the prevalence 
of good counsel would be justified. On the other hand, al- 
though the employers’ notice to end the wages agreement 
took effect during the week ending November 26, no settle- 
ment appears to have been effected and no work to have been 
interrupted. The general wages agreement has ceased, but 
the wages at the same rate continue. The affairs of the textile 
industry in general have somewhat obscured the wages trouble 
in the dyeing and finishing sections. The three months’ notice 
given by trade unions in this section to cancel as from Janu- 
ary 13 next all wages agreements runs its course without any 
sign of a move in the matter on the part of the employers ; 
they appear to be waiting patiently to see what will happen 
after that date. There appears to be agreement on at least 
one point, and that is the general desire among employers 
and employees alike to avoid a stoppage of machinery. 

In remarking that colours offered by merchants on the 
Continent to merchants and consumers in England are usually 
described as 200 per cent. in 300 per cent., a Yorkshire colour 


maker asked the writer if he knew whether this description 
appeared on the application for import licence and on the 
sample labels so as to ensure a just application of the two times 
price factor. The writer reluctantly expressed doubt. 

Information received of the signing in Frankfort of the 
agreement among the European chemical firms for forming 
a European cartel has given rise to conjecture on the part of 
those engaged in the trade in this district as to the possible 
effect on their own businesses. The opinion is expressed 
that as the agreement covers the selling and export prices 
of all dyestuffs it should afford in its application some measure 
of protection for the smaller and outside manufacturer, 
and that when one realises that the Dyestuffs (Import Regula- 
tion) Act has but two years to run, if not renewed, there may 
be some little comfort and hope to be gained from that 
view. 

An accident involving the death of one man and injuries 
to three others occurred early last month at the works of the 
British Dyestuffs Corporation, Ltd., Huddersfield. In con- 
structional work a wooden vat weighing approximately a 
ton was being raised, and at a height of about 20 feet some- 
thing failed to withstand the strain, and the vat came crashing 
to the floor, falling on the unfortunate man who was killed. 
About the same time a fire occurred at the works of the York- 
shire Coking and Chemical Co., Ltd., Glass Houghton, a large 
wooden structure becoming ignited owing, it is believed, to a 
frework thrown through a window. The _ structure was 
razed, 

The chart of colours just issued by the Bradford Trade 
Selection Committee for use by spinners and manufacturers 
in the wool textile area for the coming spring includes ‘‘ Lido 
Blue ’’ as one of the principal colours ; it is introduced in two 
tones. The general tendency of the chart appears to be to- 
wards fuller and greater depth of tone in all shades ; a better 
sign for the dyestuff maker. There are two distinctive tones 
of Mahogany, many shades of} Rose, Beige, Wedgwood 
Blue and Leaf Green. Bright Red is a cheery feature and Red 
Brown continues in favour. 


Scotland 

November is the last uninterrupted month of the year, and 
so to a certain extent affords the last opportunity of seeing 
any considerable variations. The month has been much the 
same as recent months ; there has been no falling below previ- 
ous levels and in some cases a slight improvement. The 
general tone, without being disappointing, has been quiet. 
Greater activity in the dyeing trade can only come after 
improvements in the staple industries, of which there is little 
sign at present. . 

The tweed and hosiery branches are still the brightest spots ; 
the latter is better occupied than during October, and both 
are practically running on full time, being kept busy largely 
by increases in export orders. The uncertainty in connection 
with the wages position, which is at present depressing the 
Yorkshire woollen industry, does not seem to be having a 
corresponding effect in Scotland. Dyers and printers 
of cotton goods are sharing the present unsatisfactory condi- 
tions in the cotton trade. 

J. and P. Coats announce an interim dividend of 3} per cent., 
payable December 31, which is the same as that for last year. 
A week or two ago there was some excitement on rumours of 
impending connection with the Nuera Artiftcial Silk Co. This 
appears to have originated in a purely private interest of two 
of the directors of Coats. 

There has been some discussion in the linen industry on 
possible means of improving the home trade, which has now 
been very low for some time. A suggestion has been made that 
the industry as a whole has not devoted sufficient attention 
to the advertisement of its goods, the wholesaler leaving it to 
the retailer and vice versa. At a time when there is not the 
same tendency as there used to be to buy materials with the 
longest wearing capabilities, but to get a less durable material 
which can be more easily replaced, it can be seen that there is 
some possibility of the outstanding properties of linen being 
overlooked. 
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The Determination of Vanadium in Metallurgical Products 
By W. Singleton 


The methods for the determination of vanadium which ave described below ave particularly applicable to ores, fe yro-vanadium, 


and steel. 


Existing methods for the determination of vanadium and its separation from other metals are discussed, 


and attention ts directed to electrometric methods. 


Ir has been shown by various investigators, in regard to the 
estimation of vanadium in steel by reduction with ferrous 
sulphate and titration with potassium dichromate, using 
potassium ferricyanide solution as an outside indicator, that 
with an increasing vanadium content the potassium ferri- 
cyanide is reduced by tetravalent vanadium, and therefore 
gives a low reading for vanadium. Various other indicators 
have been suggested, particularly diphenylcarbazide, which 
has been used by numerous investigators. Using this sub- 
stance, Etheridge (Analyst, Vol. 48, 588 (1923) ) has worked 
out a volumetric method for the determination of vanadium 
in steel which gives results correct to within 0-02 per cent. on 
steels containing up to 2 per cent. of vanadium; in steels 
containing more than 2 per cent. of chromium the end point 
is obscured by the green coloration of the chromic sulphate. 
In carrying out the titration in the presence of chromium the 
green colour of the latter can be considerably reduced by a 
suitable addition of cobalt sulphate. Conversely, a cobalt 
steel may be titrated in the presence of chromic sulphate. 


Use of Diphenylamine as Indicator 

Freeman (Ind. Eng. Chem., Vol. 17, 314 (1925) ) suggests the 
use of diphenylamine as an indicator in the reduction of 
vanadic acid. The blue colour which diphenylamine gives with 
oxidising agents such as dichromates and vanadates in acid 
solution is discharged by the reducing action of ferrous sulphate 
and stannous chloride. By using an empirical correction 
for the quantity of reducing agent required to decolourise the 
indicator, fairly accurate results may be obtained in the 
determination of vanadium in steels. The procedure to be 
adopted is essentially that of Willard and Fenwick, which is 
described elsewhere in this article. The method due to 
Jaboulay may be carried out in the solution in which chromium 
is determined volumetrically with ferrous sulphate and 
potassium permanganate. It is based upon the tact that 
vanadic acid can be reduced with ferrous sulphate and the 
excess of the latter oxidised with potassium dichromate, 
which in small amounts has no effect on the subsequent 
titration of the divanady] salt with potassium permanganate. 

One gram of the steel is dissolved in dilute sulphuric acid, 
and nitric acid added drop by drop until effervescence stops 
and the iron has been oxidised. The solution is gently boiled 
and a saturated solution of potassium permanganate very 
slowly added until a slight precipitate of manganese oxide 
persists. After diluting to 200 c.c. and boiling for ten minutes 
the precipitated manganese dioxide and tungstic oxide are 
filtered off. If chromium is present it may be determined 
in the usual way by adding a slight excess of ferrous sulphate 
solution and titrating back with potassium permanganate. 
The solution is cooled, and ferrous sulphate added in slight 
excess, using potassium ferricyanide as an outside indicator. 
The solution is diluted to about 700 c.c., 1 c.c. of o-t N potas- 
sium dichromate added to oxidise the excess ferrous sulphate, 
and the titration carried out immediately with o-1 N potassium 
permanganate. Nickel if present may cause high results by 
its green colour. If a determination of iron and vanadium 
is to be made after reduction with hydrogen sulphide, the 
following modification is to be recommended. In _ the 
reduction of iron compounds and vanadates by hydrogen 
sulphide, some polythionic acid is usually formed and is 


likely to cause results which are too high if the solution be 


1560 (1921)). The determination is reasonably accurate if 
the solution to be reduced does not exceed a volume of 100 c.c., 
and the acidity is approximately 2 to 2-5 per cent. by volume. 
If high accuracy is required it is advisable to remove any 
metals of the copper-tin group present. 

Where only small amounts of vanadium, in the absence of 
chromium, are to be determined, and where rapidity is desired, 
a modification of Johnson’s method has been found satis- 
factory. The sample is dissolved in 25 per cent. sulphuric 
acid and oxidised with nitric acid. After filtering off any 
graphite or silica, the solution is collected in a 400 c.c. beaker 
and heated to just below boiling. A 10 per cent. solution of 
potassium permanganate is carefully added from a pipette 
with constant stirring and until a faint pink coloration is 
obtained, great excess being avoided. The pink coloration 
fades to brown and then to yellow, but when a clear reddish- 
brown coloration persists for 2 or 3 minutes a further drop 
of potassium permanganate is added, the solution stirred, and 
removed from the hot plate. If manganese oxide be formed 
it will need filtration. The solution is now diluted to 300 c.c. 
and reduced with standard ferrous ammonium sulphate 
solution, and the titration completed in the usual manner with 
permanganate. 


Determination of Vanadium in Iron Ores and Ferro-Vanadium 


For the separation and determination of vanadium, 
chromium, and titanium in iron ores the following preliminary 
treatment is recommended: 8 to to g. of the ore are digested 
with concentrated hydrochloric acid. The iron is reduced by 
sulphur dioxide; and by adding sodium carbonate and 


boiling, titanium, chromium, aluminium, and vanadium, 
together with phosphorus, arsenic, and molybdenum, are 


precipitated. By fusion with sodium carbonate and potassium 
nitrite, the aqueous extract can be analysed for chromium, 
vanadium, etc., and the residue for titanium. For ferro- 
vanadium, 0:2 g. of the alloy are dissolved in aqua regia, 
evaporated to white fumes of sulphur trioxide with 15 c.c. 
of concentrated sulphuric acid, and diluted to a volume of 
250 c.c. The solution is then carefully oxidised with a little 
potassium permanganate, after which it is diluted, and a 
further ro c.c. of sulphuric acid and an excess of standard 
ferrous sulphate solution added. The excess ferrous sulphate 
is titrated with standard potassium dichromate solution, 
using diphenylcarbazide in acetic acid as indicator. The 
American Society tor Testing Materials recommend a some- 
what similar process for ferro-vanadium. a 
The following method for the quantitative determination 
of vanadium in steels and iron alloys gives results accurate 
enough for most practical purposes. F.g., 0-5 g. ferro- 
vanadium is heated in an iron crucible with six times Its 
weight of sodium peroxide. The melt is taken up with water, 
acidified with hydrochloric acid and silica filtered off. From 
the filtrate the iron and chromium are removed by treatment 
with boiling caustic soda solution, after a preliminary treat- 
ment with ether to remove the greater part of the iron. The 
solution is cooled and made 1 per cent. acid with respect to 
hydrochloric or sulphuric acid, and a 4 per cent. solution of 
cupferron added. The precipitate is filtered off and washed 
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with a 2 per cent. hydrochloric or sulphuric acid solution 
containing 2 per cent. of the cupferron solution. The precipi- 
tate is dried at 70° C., burnt, and ignited to constant weight 
as vanadium pentoxide. For steels, the hydrochloric acid 
solution is obtained according to Blair’s method. Silica and 
tungsten are eliminated by filtration, and iron removed by 
extraction with ether. The solution containing chromium 
and vanadium is boiled with caustic soda solution and filtered, 
and the filtrate treated with lead acetate or acetic acid and 
lead nitrate. The precipitated lead vanadate is collected 
and dissolved in dilute hydrochloric acid, treated with con- 
centrated sulphuric acid and evaporated to fumes of sulphur 
trioxide. The residue is taken up with water and the vana- 
dium determined in the filtrate as above. 





The Colorimetric Determination of Vanadium 


The formation of pervanadic acid by the action of hydrogen 
peroxide may be used as a means for the determination of 
vanadium provided sufficient care is taken to avoid interfering 
colorations by other metals. Those produced by iron and 
tungsten are counteracted by the use of ortho-phosphoric 
acid, and that due to carbon is removed by means of oxidation 
with potassium permanganate or ammonium persulphate. 
The colorations due to nickel and chromium are not easy to 
discharge, and in the presence of these metals it is advisable 
to use a standard containing the same quantity of nickel 
and chromium as in the steel under examination. In the 
analysis of steels containing less than o-5 per cent. of vanadium 
o-2 g. of steel is sufficient, and if larger amounts of vanadium 
are present, o-1 g. The sample is dissolved in 3 to 5 c.c. of a 
solution containing 90 per cent. of 6 N sulphuric acid and 
10 per cent. ortho-phosphoric acid (s. g. 1:2). The solution is 
oxidised with 1 c.c. of nitric acid (s. g. 1-18) and heated until 
nitrous fumes are no longer evolved. The solution is washed 
into a beaker with cold distilled water, 1 c.c. of 1o per cent. 
ammonium persulphate added, and the whole heated until no 
further gases are evolved. The liquid is transferred to a 
50 c.c. colour-matching cylinder, treated with 3 per cent. 
hydrogen peroxide, and compared with standard vanadium 
colorations. Ifthe original steel contained nickel or chromium, 
suitable amounts of nickel or chromium sulphates are added 
to the standard. The determination may be made within 
an hour. 

In another method, 1 g. of the steel is dissolved in 20 c.c. 
of nitric acid (s. g. 1-2). 10 c.c. of an 8 per cent. solution of 
potassium permanganate are added and the solution boiled 
to destroy organic matter. Any precipitated manganese 
oxide is redissolved by the addition of 10 c.c. of a solution 
of sodium peroxide in dilute nitric acid (4 g. in a mixture of 
Io c.c. acid with 90 c.c. water) and subsequent boiling. A 
further 5 c.c. of the sodium peroxide solution are added, the 
whole diluted to 80 c.c., and the vanadium determined 
colorimetrically. 


The Iodimetric Determination of Vanadium 

In an alkaline solution or neutral buffer solution, tetravalent 
vanadium is oxidised to the pentavalent condition by iodine, 
whilst in an acid solution pentavalent vanadium is reduced 
by iodide ion. The reduction may be made to proceed to the 
trivalent condition at very high concentrations of acids and 
iodide, but it stops at the tetravalent state over a wide range 
of acid and iodide concentrations at about 15 to 20° C. 
Stoppel, Sidener. and Brinton (J. Amer. C. S., Vol. 46, 2448 
(1924) ) have described a rapid and direct iodimetric method 
for determining vanadium. The treatment of the solution 
with hydrogen peroxide in alkaline solution is recommended, 
to make sure that all the vanadium is in the quinquevalent 
state, excess of hydrogen peroxide being removed by boiling. 
To the concentrated solution containing 0-08 to 0-25 of 
vanadium pentoxide in a total volume of 5 to Io c.c., an 
equal volume of 6 N hydrochloric acid and 2 to 4 g. of potas- 
sium iodide are added, the vanadium being reduced to the 
quadrivalent condition. The solution is diluted to 200 to 
300 c.c., and the iodine titrated with a standard solution of 
sodium thiosulphate. 

The reduction of pentavalent vanadium in concentrations 
of acid and iodide in which it is reduced to the tetravalent 
state often gives high results for iodine. Edgar has pointed 
out that the oxygen of the air is responsible for the oxidation 
of the iodide ion and is catalysed by pentavalent vanadium. 
Stoppel and his co-workers claim that in their method the 


catalytic effect of pentavalent vanadium is not operative. 
Ramsey (J. Amer. Chem. Soc., Vol. 49, 1138 (1927) ) shows 
that over a wide range of acid and iodide concentrations the 
method due to Stoppel and his colleagues gives quite accurate 
results when oxygen is excluded from the solutions used, but 
that otherwise more iodine is always formed than that 
equivalent to the vanadium present. 


Electrometric Methods 


Methods employing the measurement of the change of 
oxidation potential during titration, or, as they are more 
generally known, electrometric titration methods, are of 
particular importance to the chemist employed in the analysis 
of special steels. Kelley and Conant first determined vanadium 
potentiometrically by titrating it with a standard ferrous 
iron solution, and Willard and Fenwick (J. Amer. C.S., Vol. 45, 
84 (1923) ) used the method for the determination of vanadium 
in the presence of iron and chromium. Treadwell used the 
oxidation of vanadyl salts by potassium permanganate for 
potentiometric titrations, and Muller and Just have recom- 
mended it (Z. anorg. allg. Chem., Vol. 125, 155 (1922) ). 
Vanadic acid, H,;VO,, is reduced by zinc and sulphuric acid 
to vanadium monoxide, V,O,, which can be titrated, potentio- 
metrically, with potassium permanganate and shows three 
breaks in the titration curve corresponding to vanadium 
monoxide, tetroxide, and pentoxide. 

Kolthoff and Tomicek (Rec. trav. Chim., Vol. 43, 447 (1924) ) 
state that the determination of vanadic acid, H,VO,, in the 
presence of iron is not difficult, except in the presence of 
chromic acid. They have attempted to determine both 
vanadium and chromium in the presence of each other, by 
using a mixture of ammonium vanadate and potassium di- 
chromate of known composition, and titrating with a standar- 
dised solution of ferrous ammonium sulphate, in the presence 
of carbon dioxide. Only one break in potential occurred, and 
this corresponded accurately to the known composition of the 
mixture. Vanadium and chromium may also be determined 
potentiometrically in the presence of large amounts of iron. 
After having determined the sum of the vanadium and 
chromium present, the vanadium is determined alone, thus: 
The solution is first titrated with potassium permanganate at 
room temperature until a break occurs in the potential. The 
titration is completed at 70°C. The amount of reagent used 
between the first and second break in potential gives the 
vanadium. The first break in potential indicates that the 
excess ferrous salt is completely oxidised. This method gives 
accurate results in the presence of chromium. 


Determining Chromium and Vanadium in Steel 

In steel analysis, some difficulty may be experienced in 
completing the oxidation of the chromium, but this may be 
obviated in the solution, slightly acid with sulphuric acid, by 
boiling for half an hour whilst adding an excess of ammonium 
persulphate. For the determination of chromium and 
vanadium in steel, the following procedure is recommended. 
2 to 5 g. of the steel, if containing less than 2 per cent., are 
dissolved in nitric acid (s. g. 1°18), and the solution evaporated 
quickly. The nitric acid is removed by evaporation with 
concentrated sulphuric acid, and the residue taken up in 
dilute sulphuric acid and filtered. The residue of iron and 
manganese, containing silica, may be disregarded if only small 
in amount, but otherwise it must be dissolved by further acid 
treatment or alkaline fusion and added to the main solution, 
which must always be converted into sulphates and made up 
to a definite volume. A portion is used for the determination 
of vanadium, and another portion for vanadium plus chromium. 
The potential of the solution against a platinum electrode 
should be less than 0-5 volt towards a normal calomel electrode. 
Should the potential be larger, a slight excess of the ferrous 
iron solution must be added to the portion used for the 
determination of vanadium. The solution is brought to a 
concentration of between 0-4 and o-8 N sulphuric acid, the 
volume to about 175 c.c., and the titration with N/20 potas- 
sium permanganate carried out as previously described. The 
second portion, for the vanadium plus chromium, should be 
only slightly acid. 5 g. potassium persulphate are added to 
the solution, which is diluted to 150 c.c., boiled for 10 minutes, 
cooled, and filtered if necessary. The solution is acidified, 
and titrated electrometrically with N/20 ferrous ammonium 
sulphate. 
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The previously mentioned method of Willard and Fenwick 
for the electrometric titration of vanadium in the presence of 
iron and chromium has been found to give quite satisfactory 
results. The use of a polarised bi-metallic electrode system 
provides a sensitive means for determining the end point in 
the reduction of vanadic acid with ferrous sulphate. In 
acetic acid solution the reduction of 6—valent chromium can 
be accomplished by hydrogen peroxide without affecting 5— 
valent vanadium, and the results are better than when nitric 
acid is used for the selective oxidation of vanadium. In the 
presence of large quantities of phospho-tungstate and phospho- 
molybdate, traces of vanadium may be titrated by this method. 
The procedure recommended in the analysis of chrome-vana- 
dium steels is as follows. The steel sample, containing about 
10 mg. of vanadium, is treated with 25 c.c. water and sufficient 
concentrated sulphuric acid added from a pipette to form 
ferrous sulphate with all the iron and leave about 4 c.c. in 
excess. The solution is heated gently until the metal is 
dissolved and crystals begin to form on cooling. The solution 
diluted with 20 c.c. hot water, and heated until all salts are 
dissolved, 4 to 5 c.c. of concentrated nitric acid are added, 
and the liquid boiled, the oxidation being completed with a 
slight excess of permanganate solution. Sufficient sodium 
acetate to combine with all the excess acid, and 40 to 50 c.c. 
of glacial acetic acid are added, together with about 0-5 g. 
of neutralised sodium perborate. The solution is diluted to 
200 c.c. and boiled 20 minutes. After cooling, 25 c.c. con- 
centrated hydrochloric acid are added, and the vanadium in 
the solution titrated with o-o2 N potassium dichromate 
solution. 

Kelley and his co-workers (Ind. Eng. Chem., Vol. 11, No. 17, 
632 (1919) ) describe a method which permits of the direct 
determination of vanadium in the original solution of the 
steel sample, accurately and rapidly, the method being based 
upon the selective oxidation of vanadium by nitric acid, 
followed by electrometric titration with ferrous sulphate. 
This does not give as good results as the method of Willard 
and Fenwick. 

The method of Muller and Just for the electrometric deter- 
mination of vanadium and iron when present together, is 
based on the fact that ferrous solutions are more vigorous in 
their reducing action than are vanadyl solutions. If potassium 
permanganate is added slowly to a mixture of these solutions 
the first sudden change in E.M.F. corresponds to the complete 
oxidation of the iron, and the next sudden change indicates 
the oxidation of the vanadium. Vanadium can be reduced 
to the bivalent condition by passing the acid solution through 
a zinc reductor. By titrating with potassium permanganate, 
the bivalent vanadium can be oxidised back to the quinque- 
valent state. If the electrometric titration takes place at 
70° C. distinct breaks in the titration curve are obtained which 
correspond to the oxidation of the vanadium to each of the 
higher valencies. None of these three breaks are very evident 
in titrations carried out at room temperature. In the presence 
of iron there are four breaks in the curve, the oxidation of the 
iron taking place after the oxidation of the vanadium to the 
quadrivalent state and previous to the oxidation of vanadium 
to the quinquevalent state. At 70°, the iron titration is not 
sharp, and at room temperature the vanadium titration is 
indistinct. Miiller and Flath (Z. Elektrochem., Vol. 29, 500 
(1923) ) find that this difficulty can be overcome by titrating 
hot, until two end points are obtained, corresponding to the 
oxidation of vanadium through two stages, and then titrating 
cold, until the iron is oxidised, finally titrating the hot solut‘on 
till the vanadium is completely converted back to the quinque- 
valent state. 

Similarly uranium and iron can be titrated electrometrically, 
in the presence of one another, a break in the curve showing 
the oxidation of uranium from the valence of four to six, and 
another break, the oxidation of the iron. When vanadium 
and uranium are both reduced by zinc three end points are 
obtained at 70° C. The first corresponds to the oxidation of 
vanadium from the valence of two to three, the second, the 
oxidation of vanadium from the valence of three to four and 
the oxidation of uranium from four to six, and the third the 
oxidation of vanadium from four to five. Iron, uranium, 
and vanadium when together can also be determined by 
reduction with zinc and titration with potassium perman- 
ganate in acid solution. When titrating hot, the first end 
point is the oxidation of vanadium from a valency of two to 


three, the second the oxidation of the vanadium from three 
to four and of the uranium from four to six, the third (best 
obtained by titrating in the cold solution), the oxidation of 
the iron. A further hot titration shows the oxidation of 
vanadium from four to five. Gustavson and Kundsen (/. 
Amer. C.S., Vol. 14, 2756 (1922) ) have studied the successive 
electrometric titration of vanadium, uranium, and iron by 
working on solutions containing salts of these metals alone 
and in combination. The elements can be titrated electro- 
metrically after reduction with zinc and sulphuric acid, but 
in the case of vanadium it is essential that the titration should 
be carried out in the absence of air or oxygen. 





Darwins, Ltd.: Petition for Winding-Up 


On Tuesday, in the Chancery Division (companies winding- 
up), Mr. Justice Eve had before him the petition of Williams 
Deacon’s Bank, Ltd., for the winding-up of Darwins, Ltd., 
steel manufacturers, of Sheffield. The petitioners were the 
company’s bankers, who were creditors for a large sum. The 
petition was opposed by Mr. P. R. Kuehnrich, chairman and 
managing director of the company, a creditor for £3,255 and 
holder of 105,000 fully paid ordinary {1 shares. He stated in 
an affidavit that he had been endeavouring to make arrange- 
ments whereby all creditors’ claims would be met in full. 
Counsel for Mr. Kuehnrich said he would apply for a further 
adjournment, as he was in negotiation with an American 
company, and he had Jeft for America on Saturday last to see 
if he could arrange finances there. He suggested an adjourn- 
ment for 14 days. Mr. Kuehnrich added that the work in 
hand at the works gave an excess of profits of {500 or {600 a 
week, after paying all expenses. Counsel for a shareholder 
holding 180,000 preference and 8,000 ordinary shares supported 
the application for an adjournment for 14 days. Counsel for 
Mr. Kuehnrich suggested that the matter should stand for 
three weeks. The petitioner did not oppose the adjournment, 
and the company supported it. His lordship ordered the 
matter to stand over for three weeks. 





Selective Flotation for Canadian Ores 


THE Mines Branch of the Dominion Department of Mines 
at Ottawa has just issued Memorandum No. 29, dated March, 
1927, dealing with “‘ Selective Flotation as Applied to Canadian 
Ores.’’ The memorandum, which is by Mr. C. S. Parsons, 
engineer, Division of Ore Dressing and Metallurgy, recalls 
that Canada possesses many deposits of complex ores such 
as lead-zinc-iron sulphides, copper-zinc-iron sulphides, copper- 
iron sulphides, and other combinations of these minerals, many 
of which contain values in both gold and silver. The Mines 
Branch of the Department of Mines, through its ore dressing 
and metallurgical laboratories at Ottawa, has made numerous 
investigations into the treatment of such Canadian ores by 
selective flotation. The purpose of this review is to bring 
more directly to the attention of the mining public the infor- 
mation which has been acquired and the progress which has 
been made in the treatment of ores by this method, and also 
to point out the assistance the Government is rendering the 
mining industry by maintaining at Ottawa fully equipped 
ore dressing and metallurgical laboratories for research on the 
treatment of ores and metallurgical products. A_ brief 
description of the flotation equipment of these laboratories is 
given in order that the reader may better realise the type of 
work which can be performed. Copies of the memorandum 
will be available shortly for distribution by the Natural 
Resources and Industrial Information Branch, The Canadian 
Building, Trafalgar Square, London, S.W.r. 





Soft Steel : German Claims 

Reports from Germany state that an Essen firm claims to 
have discovered a steel-aluminium alloy, having very important 
properties, and known as “ soft steel.’’ It is said to be very 
strong, easily worked, and non-corrodible by salt water. Hence 
claims are made for its utility in shipbuilding, railway coach 
building, land and sea aircraft, etc.; and it is further stated 
that the electrical conductivity of the substance makes it a 
useful substitute for copper. An American concern is reported 
to be attempting to acquire the rights for the manufacture of 
“soft steel’ in the United States. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


The Testing of Materials 

THERE is a movement afoot on the Continent for the revival 
of the International Association for the Testing of Materials, 
which before the war had its headquarters in Vienna, and 
branches in various countries. The movement is likely to 
meet with a good deal of opposition, at any rate in this country. 
The old Association was a somewhat irresponsible one, and 
while it did a certain amount of good and useful work in the 
direction of investigating and attempting to standardise 
methods of testing, which are sadly in need of systematic 
correlation, it somewhat overstepped its functions by dabbling 
with the question of international specifications for materials. 
The British Engineering Standards Association has done 
excellent work in drawing up standard specifications, and in 
some instances prescribes a standard method of testing. The 
question of international specifications is one which is lirely 
to prove evasive and irritating. National materials and pro- 
cesses differ so greatly that it is hardly possible to conceive 
of international specifications of a nature likely to fit in with 
existing national ones. 


Proposed Conference at Amsterdam 

THE methods of testing employed to ascertain whether 
materials, and particularly metallurgical materials, comply 
with the specifications laid down by various bodies, fall into 
two classes : chemical tests and physical tests. Few chemists 
would agree to having the conditions and methods under 
which they conduct chemical analyses stringently laid down. 
Such a procedure would involve a host of subsidiary rules, 
regulations, and specifications as to the reagents, and even the 
apparatus employed. There are usually several alternative 
ways of conducting an analysis, and their relative accuracy 
is fairly well known. In any case, however, standard specifica- 
tions and methods of testing are hardly ripe for internationali- 
sation, and the British delegates at the forthcoming Confer- 
ence at Amsterdam will hold a careful watching brief that 
nothing shall be done which might ultimately prejudice British 
interests in this delicate question. 


Pure Metals and Single Crystals 

AMONG the most attractive of the many interesting 
researches in progress in the metallurgical department of the 
National Physical Laboratory are those relating to the prepara- 
tion, properties, and behaviour of pure metals, and those 
relating to the properties and 


behaviour of large single 


crystals. At any rate, it was to these investigations that many 
of the visitors to Teddington, on the occasion of the annual 


inspection by the Board, last week, paid most attention, not- 
withstanding the interest displayed in the foundry as well, 
where die casting and other operations were being demon- 
strated. Pure metals are sui genevis. Their properties cannot 
necessarily be predicted from research work on metals that 
are not pure. All that can be inferred is that the purer a 
metal the more truly constant its various properties will prove. 
Dr. Vernon’s corrosion report seems to suggest that so far as 
corrosion resistance 1s concerned, the behaviour of relatively 
pure metals is no better and no worse than that of ordinary 
crude metals. It would be interesting to know, in greater 
detail, upon what facts this conclusion was based, as it seems 
to conflict with actual experience, as well as to run counter 
to the theoretical notions of how pure metals should behave 
as ccmpared with impure ones. Some, but not much, work 
on these lines has been done at the National Physical Labor- 
atory, but excellent progress has been made in other directions. 
Specific Properties 

ENOUGH information has now been accumulated to allow 
of a broad generalisation to the effect that the electrical 
conductivity of pure metals is greater than that of metals 
which are not pure. As to the thermal conductivity the 
results are less definite. The lattice structure is, as might 
be anticipated, unchanged. Other properties have not been 
broadly differentiated. Research work on single crystals is, 
as yet, in a distinct category, for most of the large single 
crystals hitherto produced are not of very highly pure metal. 
An exception may be perhaps made in the case of copper and 


zinc, for very pure large metal crystals have been produced in 
both metals. The most striking phenomenon in the case of 
copper is its enormous capacity for strain hardening at the 
slightest provocation. Zinc proves ultra ductile, but is 
brittle as well, an awkward combination of properties. In 
the case of iron, the kind known as ingot iron is generally 
selected, sometimes without much regard for its origin. There 
is a good deal of material masquerading under this name which 
is very far from pure. It is as well for those anxious to obtain 
the purest iron to be warned beforehand that not all “‘ ingot 
iron ”’ is necessarily pure. 


Pure Beryllium 

THERE are reasons for supposing that pure beryllium, free 
from nitrogen, would be a very ductile metal. On _ this 
account, and generally in order that trustworthy data regarding 
the properties of this metal may be obtained, the metallurgical 
department of the National Physical Laboratory has for some 
time been engaged in efforts to prepare the metal in a suitable 
state of purity. The method now under investigation is that 
of filament deposition. The purest beryllium obtainable 
by other methods, together with some iodine, is placed in a 
specially constructed glass vessel, into which is fused a tungsten 
filament. The whole apparatus is placed in a furnace and 
maintained at 400° C., while the filament is heated by the pas- 
sage of an electric current. The iodine attacks the beryllium, 
vielding beryllium iodide ; this undergoes thermal dissociation, 
and since the partial pressure of the metal thus formed is 
greater than its vapour pressure at the same temperature, 
pure beryllium, free from nitrogen, is deposited on the filament. 
The method, though new as regards its application to beryllium, 
is not new in principle, having been used by the Philips Co. 
in Holland for the production of pure zirconium, hafnium, etc. 
So far the workers at the National Physical Laboratory have 
been concentrating on the production of a suitable apparatus, 
the construction of the latter having involved glass manipula- 
tion of quite unusual difficulty. This particular aspect of 
the problem has now been solved, and while everything is 
by no means plain sailing (the determination of the tempera- 
ture of the filament, for example, presenting considerable 
difficulty), it is likely that results of considerable importance 
will be forthcoming in the near future. 

Some attention has also been paid to the production of pure 
beryllium compounds from minerals. A routine method of 
purifying crude beryllium hydroxide has been worked out. 
It makes use of the fact that beryllium has a great tendency 
to form basic salts. Crude beryllium hydroxide is added to 
pure beryllium sulphate solution, in which a very considerable 
quantity of it dissolves, with the production of basic salts 
in solution. On dilution, pure beryllium hydroxide is pre- 
cipitated. As regards sources of beryllium, it should be noted 
that, in addition to Canadian minerals, beryl of Australian 
origin is now being used. It seems to be felt pretty generally 
that (as in the case of aluminium) an ample supply of the 
necessary raw materials will probably be forthcoming if a 
careful search is made. 


Impact Tests 

THE impact resistance of steel varies, as is well known, 
with the temperature, but it may be doubted whether the 
great importance of this factor in impact resistance tests is 
fully appreciated. Even during the operation of testing, 
precautions should be taken to ensure uniformity of tempera- 
ture in order to avoid discordant or even misleading results 
being obtained. Korber and Pomp, in a recent investigation 
carried out at the Kaiser Wilhelm Institute at Dusseldorf, 
laid down the rule that test pieces about to be subjected to 
impact resistance tests should be kept for at least half an 
hour beforehand in a bath of oil or water at 20° C. to give the 
most uniform and concordant comparative results. In regard 


to circumstances in which shock resistance in the cold has to 
be withstood, wrought iron is often preferred, because the 
influence of the hot deformation to which it is subject during 
manufacture is less enduring than that of hot deformation in 
steel; that is to say, the impact resistance, in the case of 
wrought iron, suffers less alteration during forging and rolling, 
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than does that of mild steel. By suitable heat treatment, 
however, the grain growth in the mild steel may be modified 
and the properties rendered more akin, so far as impact 
resistance is concerned, to those of wrought iron. Such 
heat-treated mild steel can, therefore, be safely substituted 
for wrought iron, when required. ; 

Impact Strength at 200° C. 

At 200° C. mild steel is less brittle than at ordinary tempera- 
tures, as measured by its impact resistance. It is, therefore, 
peculiarly suitable for parts which are habitually subject to 
this temperature, such as boiler plates, chains for ladles, and 
similar purposes. For the same reason, it is inadvisable to let 
plant and machinery worked at this or higher temperatures 
cool much below it. The cause of cracks developing in 
casting ladles, for example, is that the impact resistance of the 
metal, which may be quite high enough for satisfactory 
service at high temperatures, falls dangerously at normal 
temperatures. In all cases, in order to ascertain how a metal 
will behave in practice, impact resistance tests should be 
carried out under definite temperature conditions, and records 
made, for purposes of comparison, at 100° C., 200° C., and 
300° C., as well as at 20° C. The real impact resistance is a 
function of the maxima and minima revealed at these varying 
temperatures. 

Aluminium Bronze 

ALUMINIUM bronze, by which is usually meant the to per 
cent. aluminium alloy, is rapidly growing in favour, and, as 
Dr. Reader has pointed out in a paper read at the recent 
meeting of the American Foundrymen’s Association, is 
capable of application in fields far wider than those in which 
it is at present employed. Moreover, its properties can be 
considerably improved by the addition of other elements, 
notably iron, nickel, and manganese. By the addition of 
from I to 2 per cent. of lead useful anti-frictional properties 
can be developed, but additions of tin and of silicon reduce 
the ductility to a serious extent. With 3 per cent. of iron the 
tensile strength increases to 40 tons per square inch, the yield 
point being about 40 tons and the elongation about 20 per 
cent. Further additions of iron impair the ductility and may 
lead to unsoundness. The 3 per cent. iron aluminium bronzes 
are suitable for die castings, owing to the chill effect further 
improving the mechanical properties. The influence of nickel 
raises the tensile strength even higher than in the case of iron, 
but the ductidity is so much reduced as to restrict the range of 
usefulness. With 1 per cent. of manganese the tensile strength 
becomes nearly as high as when 3 per cent. of iron is added, 
and the abrasion resistance is improved. Aluminium bronzes 
can be quenched and annealed to confer a wide range of 
properties and are, in this respect, superior to other copper-rich 
non-ferrous alloys. 


Modern Steelwork 

Modern Steelwork, a review of current practice in the 
application of structural steelwork to buildings and bridges, 
edited by the late Mr. E. F. Etchells, has just been published 
by Nash and Alexander, Ltd. (pp. 189, 5s.).. It contains a 
number of semi-technical articles by architects and consulting 
engineers, including Dr. Oscar Faber, Mr. J. A. Sharman, Mr. 
T. S. Tair, and Mr. E. S. Andrews, on various aspects of the 
problem, together with a collection of illustrations and 
descriptions of modern contracts both in bridge and building 
construction. Among others, there are sections on ‘‘ The 
Manufacture of Rolled Steel Sections’’; ‘‘ Some Aspects of 
Steel Frame Construction ’’; ‘‘ Construction in Relation to 
Architectural Design ’ “Floor Loads’; ‘‘ The Cost of 
Steel Frame Buildings’’: ‘‘ Some Effects of Modern Con- 
ditions on Design, etc.” There is a profusely illustrated 
section of fifty pages, dealing with some recent steel frame 
buildings, which gives a good view of the present position. 
Various tables of standard specifications, etc., are given. 
Iron and Steel Institute: Autumn Meeting 

THE Iron and Steel Institute are to hold their autumn 
meeting this year in Glasgow. The technical meetings will 
be held in the Royal Technical College, and the social meetings 
in the Central Station Hotel. The members, who will be the 
guests of the West of Scotland Iron and Steel Institute, will 
arrive on the evening of Monday, September 19, and on 
Tuesday morning they will be received in the Technical 


College by Mr. John Craig, C.B.E., president of the West of 
Scotland Institute. On the same day a number of papers 
will be read, there will be luncheon in the hotel, an official 
reception by the West of Scotland Institute, and in the 
evening a municipal reception in the City Chambers. On 
Wednesday more papers will be read, the members will be 
entertained to luncheon by the Glasgow Chamber of Com- 
merce, and in the evening the members of both societies will 
dine together. On Thursday, after the reading of papers, the 
party will be entertained to luncheon by the president and 
reception committee of the West of Scotland Institute, 
and on Friday there will be a sail down the Clyde on the turbine 
steamer King George V. The arrangements are all being made 
by a committee of the West of Scotland Institute, including 
the president and Mr. Douglas A. M’Callum, the honorary 
secretary. Among the visitors there will be Mr. Frank W. 
Harboard, president, and Mr. G. C. Lloyd, secretary of the 
Institute ; and also experts in steel production from France, 
Belgium, Germany, and Italy, in addition to those from 
England. 


The Copper Monopoly 

IN a recent statement in the House of Commons, the Presi- 
dent of the Board of Trade, Sir P. Cunliffe Lister, stated that 
he was aware that a large proportion of the producers of copper 
in the United States had formed a company to regulate the 
sale of raw copper outside that country, and that important 
European interests were also parties to the arrangement. 
He was further informed that since the formation of the com- 
pany the prices quoted to British consumers had frequently 
been higher than the equivalents of the prices quoted to 
American consumers. It was clearly of great importance 
that British users of copper should be able to obtain supplies 
on terms as favourable as those given to their competitors, 
and he would welcome the development of copp¢r production 
and refining within the Empire. 


United States Manganese Needs 

THE United States, by far the largest producer of iron and 
steel, depends almost wholly upon foreign countries for the 
manganese which is an essential in the industry, according 
to the United States Bureau of Mines, Department of Com- 
merce. In 1925, the last year for which figures are available, 
890,428 tons of high-grade manganese ore were used in the 
United States, 615,000 tons being imported during the vear. 
The United States uses approximately 35 per cent. of the 
world’s annual output of high-grade manganese ores, but its 
contribution to that output is only 4 per cent. More than 
g2 per cent. of the manganese now utilised goes into the 
manufacture of steel. Under present practice, manganese 
is essential in the steel industry. For many of the minor uses 
of manganese there are substitutes. Manganese is a constituent 
in various alloys, including ferromanganese, spiegeleisen, 
manganese bronze, silver bronze, and silicospiegel. It is 
used as an oxidiser in dry batteries; in the decolorising of 
glass; in the drying of varnishes and paints; in the pre- 
paration of oxygen ; and in the manufacture of disinfectants. 
It is used as a colouring material in glass, pottery, tiles, and 
brick, in calico printing and dyeing, and in certain paints. 

The world at present depends upon four great sources for 
its manganese: Russia, India, Brazil, and the Gold Coast. In 
1925 the world’s production was approximately 2,570,000 
tons, of which Russia produced 32 per cent., India 24 per cent., 
Brazil 12 per cent., and the Gold Coast 13 per cent. The 
Tchiaturi deposit, in the Province of Kutais, Republic of 
Georgia, south of the Caucasus, may be classed as the largest 
single deposit of manganese ores now known. It covers some 
22 square miles, and estimates of the total commercial ore 
range from 44,000,000 to 200,000,000 tons. In the United 
States the production of manganese, except during a few 
years prior to the advent of the Bessemer and open-hearth 
processes for making steel, has never been able to satisfy 
the domestic demand. The occurrences of manganese in 
the United States are, broadly speaking, well known, and 
if the past history of mining of this metal is taken to indicate 
the trend of the future, the country does not possess a supply 
that can meet its demands. Unless methods are evolved 
for beneficiating low-grade manganiferous ores, it must 
remain dependent upon foreign sources as long as manganese 
is required in the manufacture of steel. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THERE has been no real change in the condition of the iron and 
steel trade during the past month. Business is following the 
course on which it has been set for several weeks, that is to 
say, it is gradually settling down toa state of dullness compared 
with the activity which characterised the opening months of 
the year. The peak of production has been reached, and 
outputs are now declining owing to the lack of the orders 
necessary to keep the plants in full operation. The inflow of 
new orders is still very unsatisfactory and nothing like sufficient 
to replace the outgoing deliveries. Furnaces are being laid 
off, and advantage is taken of such opportunities as are pro- 
vided by holidays or stocktaking to cease operations for a 
week or so. Already the feeling is abroad that there is no 
likelihood of an improvement before the autumn. 

Business, and the expectations of it, run in fairly definite 
grooves. No one expects a recovery to commence in the 
summer, vet everyone looks forward to the autumn for better 
trade, and this year of abnormal conditions is no exception. 
The artificial nature of the boom-like conditions which pre- 
vailed immediately after the termination of the coal strike is 
more clearly realised by both buyers and sellers, and whilst the 
works are getting anxious about the lack of orders, consumers 
are effectively following a policy of caution, and slowly but 
surely forcing prices down. Officially there is still no change 
in prices fixed by the associations, but when actual business 
is offered there is no difficulty in obtaining some reduction ; 
and that means that sooner or later, the official prices will be 
reduced. 


Prospects for Steel Prices 

In any case, the altered situation in regard to fuel is bound 
to be reflected in the prices of steel. Consumers know that 
apart from the increased cost of fuel caused by the strike, and 
the abnormal demand for steel due to the accumulation of work, 
there was no other justification for an increase in the price of 
steel ; and now that both these causes have disappeared, the 
increase will have to go. In fact, in many instances it has 
already been conceded, and for some classes of steel the selling 
price is at or below the pre-strike price. It is only a question 
of time, and not a long time at that, before all prices follow 
suit. Whether the trade can afford to reduce does not seem 
to enter into the question. The huge losses which were the 
legacy of the stoppage arouse no sympathy among the buyers 
of iron and steel, and each works has to bear its burden as best 
itcan. The inexorable law of supply and demand will compel 
the reduction, and it can be expected at any time now that the 
supply has overtaken the demand. 

The fuel position, although it promises to be very helpful 
to the iron and steel works, is a very unhappy one for the 
colliery owners. Both coal and coke are a drug on the 
market. Millions of tons of coal have been raised for which 
there is no demand, and the consequence of this state is seen 
in the prices at which coal is being sold. House coal and 
steam coal are not wanted, and industrial coal is not much 
better. A striking impression of the state of the industry is 
gained when one sees the hundreds of wagons of coal standing 
in the railway sidings up and down the country. Many of the 
pits are working only two or three days a week, the result 
being that production costs are increasing. Faced as they 
are with these two problems, increasing costs and falling prices, 
the collieries are in an unenviable position. The wages earned 
by the miners are often barely sufficient for subsistence, and 
unless an improvement soon takes place there may be further 
trouble with the men. The possibility of a further stoppage 
in October is being talked of, but if the men realise, as they 
surely ought to, that their present hardship is the direct out- 
come of the strike, they will not be likely to rush into another. 


The Coke Position 

The coke makers are no better off. The output is in excess 
of the demand, and there appears to be no alternative but to 
put out some of the ovens. The price has fallen even more 
than coal, and it is possible to book forward contracts at 
I2s. to 13s. at the ovens. The tables have indeed been 
turned! It is a very short time ago since the coke makers 


were fleecing the ironmasters, and now the coke makers are 


forced to accept prices which are less than those ruling prior 
to the strike, and are even little more than pre-war prices. 
It is an impossible position, and there is bound to be a stiffening 
in price before long, as the present figure means a loss which 
can be endured only for a short time. However, the iron and 
steel trade is just now in a position to take advantage of these 
abnormal conditions. 

The unsatisfactory state of the iron and steel trade is, of 
course, common knowledge, and many are the suggestions put 
forward for effecting an improvement. The possibility of the 
imposition of a tariff on imported steel is not altogether ruled 
out, although it is exceedingly remote, as there are too many 
warring interests to allow such a scheme to go through. 
Another remedy which was suggested at the annual dinner of 
the National Federation of Iron and Steel Manufacturers was 
horizontal amalgamation amongst the steel-producing firms, 
so as to effect economies in both production and administra- 
tion. That also is not a practical solution. 


Amalgamation or Individualism 

There have already been numerous instances of this kind of 
amalgamation, and it must be admitted that they have not 
turned out a success. They have not produced economies in 
working and they have not promoted efficiency: indeed in 
some cases the opposite effect has been achieved ; there has 
been more dissipation of effort and an addition to the burden 
of cost rather than a saving. Some of the units which have 
joined these amalgamations are now repenting it, as they find 
that they are definitely worse off than they were in their 
single state. It has been pointed out previously that there is 
not the right spirit between the various works to make possible 
such arrangements as are in force in Germany, and individualism 
prevails in spite of the so-called amalgamations. It is very 
probable that the most fortunate concerns and the most likely 
to weather the storm are those who have retained their single 
blessedness, and by the exercise of rigid economy in their own 
house and the maintenance of an up-to-date plant are holding 
their own, or at the worst, giving way very slowly, so that when 
the tide has turned they are ready to move forward. Sooner or 
later there will have to be a weeding out amongst the British 
steel works, and those plants which are incapable of being 
economically run will have to be scrapped so that the produc- 
tive capacity will be more in keeping with the normal demand. 
The Iron and Steel Market 

During the past month the pig iron market has shown no 
signs of renewed life. Orders are scarce and prices are 
dropping. No. 3 foundry iron in Lancashire and the Midlands 
is offered at 7os. at the furnaces, which, after taking into con- 
sideration the extra cost due to increased railway rates on raw 
materials, is about the same price as that ruling before the 
strike. Yet even at this low price buyers are not tempted to 
do business, and the orders that come through are for very 
small parcels. The makers are endeavouring to maintain the 
70s., but they feel themselves that they will have to give way. 
Some of them have taken the bolder step of damping down the 
furnaces, as stocks are rising and the present cost of manu- 
facture is too high to warrant the holding of large stocks. 

Bar iron is in a similar predicament. The marked bars 
maintain their hold on the special markets which they have 
established at home and abroad, but there is not a great deal of 
business ; while the crown iron makers are extremely doleful. 

The market for finished steel is very quiet. There are far 
more people wanting to sell than there are buyers. Prices 
remain at about the same level as last month, although 
instances of underquoting the association prices are more 
general. The competition from the Continent is increasing, 
and in every quarter one hears of the large amount of foreign 
material which is now being used. The prices are so much 
below the home prices that it is exceedingly difficult to check 
the competition. 

The output of pig iron for May was 720,100 tons, compared 
with 680,000 tons in April. At the end of the month there 
were five furnaces less in blast than at the beginning. The 
output of steel ingots and castings amounted to 882,500 tons, 
compared with 850, 100 tons in April. 
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Some Inventions of the Month 


By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 
Antimony and Tin 

DIFFICULTIES are often experienced in leaching antimony 
from ores, especially ores such as antimony-tin ores which 
require roasting prior to leaching. The roasting converts the 
antimony into a higher oxide, which is almost insoluble in 
acid. According to a patent by the Zinnwerke Wilhelmsburg 
G.m.b.H., of Wilhelmsburg-on-Elbe, Germany, the leaching 
can be satisfactorily effected if the ore is subjected to a reducing 
process either prior to or during the leaching. Thus the ore 
may be roasted with 5 to 10 per cent. of a reducing agent, 
such as charcoal, or the ore may be leached with acid con- 
taining reducing metal salts, such as cuprous or ferrous salts 
By these means antimony, and also copper, bismuth, arsenic, 
and most of the lead, can be removed from a tin ore, which 
can then be directly treated in the reverberatory furnace. 
See Patent No. 268,278, having the International Convention 
date March 29, 1926. 


Pure [ron 

THE metallic iron prepared by decomposing iron carbony] 
is contaminated with carbon and oxygen. It is now found that 
the latter elements can be eliminated almost completely by 
melting or sintering the metal while excluding oxidising gases. 
Preferably the metal is heated first in vacuo and finally for a 
short time in an inert gas such as nitrogen or argon. A final 
carbon content of 0°03 per cent. or less can be attained. 
Patent No. 269,345, by J. Y. Johnson, London (from I.G. 
Farbenindustrie Akt.-Ges., Frankfort-on-Main, Germany), 
having the date May Io, 1926. 


See 


Nickel 

NICKEL or ferro-nickel is prepared from nickeliferous ores by 
melting them with iron which serves to reduce the nickel. 
The nickel-iron alloy may be freed from iron by oxidation or 
may be used repeatedly for the treatment of further ore. See 
Patent Application 269,133 by M. Stern, Essen, Germany, 
having the International Convention date April 7, 1926. 


Iron and Steel 

ACCORDING to F. W. Corsali, Berlin, when melting metals 
in a shaft furnace with an addition of silicon, manganese, or 
other substances, the latter are added to the furnace at a point 
below the melting zone. They may be melted before addition 
or may be added in the form of briquettes. Various arrange- 
ments of furnace are described for effecting the process. 
See Patent Application No. 267,972, having the International 
Convention date March 19, 1926. 

According to a Patent application by F. Krupp Akt.-Ges., 
Essen, Germany, articles are to be made of highly deoxidised 
ingot iron or steel so that in the “aged ’”’ state there is no 
appreciable diminution in the tenacity of the notched bar 
under test. The deoxidation is effected by addition of 
aluminium, titanium, zirconium, vanadium, magnesium, or 
silicon, etc. ; a trial rod is cut off, artificially aged and sub- 
mitted to a cutting test. The quantity of deoxidant is varied 
until the test is satisfactory. See Patent Application 268,716, 
having the International Convention date April 3, 1926. 


According to a patent application by E. G. T. Gustafsson, 
Stockholm, fine grained coke or charcoal obtained directly by 
coking or carbonising materials such as bituminous coal, saw- 
dust or sawmill waste, is used for reducing oxide ores of iron, 
zinc, copper, etc. The coking may take place in the reduction 
furnace or in a compartment thereof. See Patent Application 
269,179, having the International Convention date April Io, 
1926. 


Alloys 

In a patent by H. G. C. Fairweather, London, from Etab- 
lissements Metallurgiques de la Gironde, Paris, are described a 
series of light alloys containing 1-5 to 5 parts of copper, 0-3 
to 3 parts of nickel, 0:2 to 2 parts of tungsten, 0-2 to 2 parts 
of magnesium, and 97:8 to 88 parts of aluminium. Some 
of them can be repeatedly melted without change, and others 


after casting, rolling, and annealing have a tensile strength of 
36 kg. per sq. mm., with 22 per cent. extension. See Patent 
No. 270,824, having the date February 17, 1926. 

H. Limbourg, of Uccle, Belgium, finds that alloys containing 
75 to 85 per cent. of gold, 10 to 15 per cent. of palladium, and 
2°5 to Io per cent. of platinum are useful substitutes 1or 
platinum and of considerably lower price. They resist the 
action of concentrated acids, caustic soda, or potash solution, 
fused alkali carbonates and nitrates, and are but little attacked 
by fused caustic soda. See Patent No. 270,974, having the 
date November 27, 1926. 

According to a patent by K. Schmidt, Neckarsulm, Wiirt- 
temburg, Germany, alloys are separated into the various 
components which separate from the fused alloy on cooling 
by centrifuging. The metal heated to the appropriate tem- 
perature for the separation of a particular constituent is 
introduced into the centrifuge and the solid separated from 
the liquid. The method is particularly suited to the treatment 
of easily fusible alloys such as lead-silver alloys. In the 
apparatus described a rotating shaft with driving pulley b 
carries a drum @ consisting of a conical basket d and a disc c 
on to which the liquid alloy is fed by the funnel. e. The 
liquid portion escapes by the outlet g and the solid granules 





























at h. The centrifuge is surrounded by an insulating casing t 
provided with thermostatically controlled heating means. 
See Patent No. 271,293, having the date August 10, 1926. 


Vanadium 

PHOSPHORUS is removed from acid leach liquors containing 
valuable metals such as zinc, copper, or vanadium by adding 
a ferric salt and then neutralising the solution to cause 
precipitation of ferric phosphate. By adding further base, 
silica, iron, and alumina can then be eliminated. In the case 
of solutions containing vanadium the latter should be in 
the tetravalent condition. Reduction of the pentavalent 
vanadium can be advantageously effected by adding ferrous 
sulphate ; the ferric salts so produced then serve for the 
precipitation of phosphates. See Patent No. 269,778 (R. H. 
Stevens, G. C. Norris, and W. N. Watson, of Broken Hill, 
Rhodesia), having the date August 23, 1926. 

The same patentees describe a related method for the 
purification of vanadium-containing solutions, and the separa- 
tion of vanadium from the purified solutions. The impure 
solution such as is obtained by leaching vanadium minerals 
with sulphuric acid is first treated with a reducing agent to 
convert the vanadium into the tetravalent state. Impurities 
can then be removed by known methods without precipitating 
the vanadium. The latter is then reoxidised to the pentava- 
lent state, for example, by means of manganese dioxide, and 
finally precipitated as ferric vanadate. The reduction is 
conveniently effected by means of ferrous sulphate, the ferric 
salts formed being then available for the precipitation of the 
vanadium at the later stage. See Patent Nos. 269,779 and 
269,780, having the date August 23, 1926. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 

Press dealing with metallurgical subjects. 

ALLoys.—Thermal changes in iron manganese alloys, low in 
carbon. Sir R. Hadfield. Proc. Rov. Soc. A., June 1, 
pp. 120-132. 

Tensile tests on alloy crystals. I, II, and III. C. F. Elam. 
Proc. Rov. Soc. A., June i, pp. 133-147, 148-166, 167-169. 

ANALyYsiIs.—The determination of tungsten in ferrotungsten 
and tungsten steel. L.Moserand K.Schmidt. Z. angew. 
Chem., June 9, pp. 667-668 (in German). 

Contribution to the determination of small quantities 
of zinc in pure aluminium. W. Bohm. Z. anal. Chem., 
Vol. 71 (7), pp. 243-246 (in German). 

Corrosion.—Second experimental report to the atmospheric 
corrosion research committee (British Non-Ferrous 
Metals Research Association). W.H. J. Vernon. Tvams. 
Faraday Soc., April, pp. 113-204. 

ELECTROMETALLURGY, ETC.—The electrolytic separation of 
metallic chromium from chromic acid solutions. J. 
Stscherbakow and O. Essin. Z. Elektrochem., June, 
PP. 245-252 (in German). 

Common properties of addition agents in electrodeposi- 
tion. IV. Effects of various conditions on crystalloidal 
addition agents. G. Fuseya and N. Nagano. J. Soc. 
Chem. Ind. Jap., May, pp. 188-1918 (in English). 

GENERAL.—The formation of carbides in the systems metal- 
carbon-hydrogen and metal-carbon-oxygen. G. Meyer and 
F. E. C. Sheffer. Rec. Trav. Chim. Pays-Bas, June 15, 
Pp. 350-368 (in French). 

On some special cementations of aluminium and dur- 
alumin after double electrolytic deposition. J. Cournot 
and E. Perot. Comptes Rend., May 23, pp. 1250-1252 
(in French). 

The surface tension of molten metals and alloys. II. 
The surface tension of tin, lead, antimony, copper and 
tin-bismuth, lead-bismuth, copper-antimony, and copper- 
tin alloys and cast iron. J. Drath and F. Sauerwald. 
Z. anorg. u. allg. Chem., June 14, pp. 301-320 (in German). 

IRON AND STEEL.—The action of pure carbon monoxide on 
iron at elevated temperatures. W. P. Fishel and J. F. 
Wooddell. Tvaus. Amer. Soc. Steel Treating, May, pp. 730- 
740. Pure carbon monoxide reacts with iron at temper- 
atures between 800° and 1,100° C. to form iron carbide 
(Fe,C) and carbon dioxide. The depth of case increases 
with temperature, while the maximum carbon content 
in the case decreases. Total carbon introduced increases 
with temperature. Both carbon monoxide and dioxide 
penetrate iron very slowly at 950° and 1,100° C. This 
rate would not account for the depth of case produced 
by carbon monoxide. 

The decomposition of the austenitic structure in steels. 
IV and V. R. L. Dowdell and O. E. Harder. Tvrans. 
Amer. Soc. Steel Treating, May, pp. 781-790; June, 
pp. 959-974. Part IV reports tests to determine the 
effect of stress on the stability of austenitic structures. 
An effort has been made to distinguish between the effects 
of compression and tensile stresses. Part V gives the 
results of the application of the powder method of X-ray 
analysis to the study of changes in the structure of steel 
on heat treatment. The results are in general agreement 
with those previously reported as obtained by microscopic 
examination. 

Production and uses of special steels for automobile 
parts. F. Dagner. Continental Met. Chem. Eng., June, 
pp. 163-164, 168 (in English). 

Comparison of the alloying elements chromium, nickel, 
molybdenum, and vanadium in structural steels. H. J 


French. YJvans. Amer. Soc. Steel Treating, June, pp. 
845-854. A brief discussion is given of the effects of 
chromium, nickel, molybdenum, and vanadium in 


structural steels. Comparisons are made of commercial 
low-alloy steels containing one or more of the specified 
elements on the basis of their making and shaping, 
machining, heat treatment, etc. The current high-alloy 
steels for resisting corrosion or high temperatures are 
described and consideration given to wear as affected 
by each of the elements mentioned. The report is a 
condensed summary of important characteristics of 


alloy steels containing the specified elements, and is 
illustrated by practical applications. 

SINGLE CRySTALS.—The thermal and electrical conductivity 
of a single crystal of aluminium. E. Griffiths. Proc. 
Roy. Soc. A., June I, pp. 236-241. 

Etch planes in metallic single crystals. H. H. Potter 
and W. Sucksmith. Nature, June 25, p. 924. 

SINGLE METALS.—The preparation and some properties of 
pure metallic silicon. R. Hélbling. Z. angew. Chem., 
June 9, pp. 655-659 (in German). 

Raw materials for the production of aluminium. A. 
Sulfrian. Continental Met. Chem. Eng., June, pp. 172-174 
(in English). 

WELpDING.—Tension tests of spot-welded aluminium. T. W. 

Downes. Chem. Met. Eng., June, pp. 359-360. 





The Sorby Lectures 

Tue fourth Sorby Lecture, ‘‘ Methods of Growing Large 
Metal Crystals,”’ delivered last October by Professor H. C. H. 
Carpenter, F.R.S., has just been published (pp. 31, Is.), 
and copies may be obtained from E. J. Thackeray, Depart- 
ment of Applied Science, The University, Sheffield. The 
lecture provides a very interesting account of the subject, to 
the advancement of which the author himself has, of course, 
made considerable contributions. The three previous lectures 
were delivered by Mr. W. G. Fearnsides, Professor C. H. 
Desch, F.R.S., and Dr. W. Rosenhain, F.R.S., respectively. 
The lectureship was instituted to commemorate the work of 
Dr. Henry Clifton Sorby, F.R.S., who rendered such signal 
service to science in general, and to the special branch of 
microscopy in particular. It is desired to have a lecture 
delivered each year by an eminent scientific authority on some 
subject which arises out of Dr. Sorby’s work, and thus to 
promote an increased interest in scientific research. It is 
intended that the lectures so delivered shall be published and 
sold’ at a nominal sum. In order to do this work effectively 
it is necessary to raise funds from amongst those who are 
interested in this important work. At present the scheme 
is being worked by a committee from the following Sheffield 
societies and sections of societies: Society of Engineers and 
Metallurgists, Metallurgical Association, Institute of Metals, 
Institute of British Foundrymen, Junior Institution of 
Engineers, and the Sorby Scientific Society. The committee 
appeals for funds for the purpuses of the lectureship. Con- 
tributions may be sent to Mr. E. J. Thackeray, at the above 
address. 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 

BRITISH GRIFFIN CHILLED IRON AND STEEL CO., 
LTD. (late BRITISH CHILLED IRON AND STEEL CO., 
LTD.), Barrow-in-Furness. Registered June 2, £1,000 deben- 
tures, part of 44,000; general charge. *{9,000. April 16, 
1927. 

ERVEDOSA TIN MINES, LTD., London, E.C. Regis- 
tered June 9, £2,500 debentures part of £50,000 ; charged on 
company’s mines, etc., at Ervedosa, Portugal, also general 
charge. *{7,000. January 14, 1927. 

KRYN AND LAHY METAL WORKS, LTD., London, 
S.W. Registered June 11, £2,000 debentures, part of £10,000; 
general charge. £*25,000. December 31, 1926. 


UNITED STEEL COMPANIES, LTD., Sheffield. 





Regis- 


tered May 26, £500,000 debenture to Branch Nominees, Ltd., 
15, Bishopsgate, E.C.; charged on certain lands, mines, 
premises, etc., also general charge (subject to existing charges). 
*£874,850 A debentures, £999,100 B debenture stock, £499,998 
C debenture stock, £366,574 14/10 mortgages and secured 
November 8, 1926. 


loans. 
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Development of Electric Brass Melting in the United States 
Increasing use of the Method 


The subject of electric brass melting has been attracting a good deal of attention lately, and the following account of the 
position in the United States should be of great interest. 


THE electric melting of brass has passed out of the experi- 
mental stage and is now a commercial process, but in no 
country has it been so extensively adopted as in America, 
which was the pioneer country in the development of this 
form of melting. An enormous amount of experimental work 
was carried out, and very extensive trials were made with 
many types of furnace before this stage was reached. It is 
but natural that the commercial application of electric melting 
in America is well ahead of that of other countries, for the 
development appears to have been almost entirely American. 
Now that furnaces are available which satisfactorily melt 
brass on a commercial scale, it is not surprising that manu- 
facturers in other countries are adopting the method where 
their particular needs and conditions of workiny justify the 
expense and dislocation involved in changing over to this 
from other forms of melting. 

The performance of furnaces such as the Ajax Wyatt, which 
have become almost standard for certain conditions of working 
and types of metal, are fairly well established, so that the 
deciding factors as to whether such a furnace in a given works 
could be profitably operated are limited to initial cost and the 
economies which such a furnace would offer over existing 
melting methods. There can be no doubt that for certain 
conditions of working, electric brass melting offers great 
economic possibilities, the furnaces in operation in America 
and the increasing number in use and in the course of construc- 
tion in other countries, bearing witness to this fact. 


The History of the Method 

A very informative paper, concerning the development of 
brass melting in the United States, was recently read by A. W. 
Gillett before the American Electrochemical Society. The 
application of the electric furnace to brass melting is com- 
paratively recent, and the history may be divided into three 
five-year periods: 1912-1917, experimentation; 1917-1922, 
commercialisation ; 1922-1927, standardisation. A large 
number of distinct types of furnaces have been fairly exten- 
sively tried, but only about a dozen have been in commercial 
service, and when the application of the electric furnace for 
brass melting had passed beyond the experimental stage only 
two types of furnace—vertical ring induction and rocking-arc 
—were at all widely used. This is more or less the position 
to-day, but a third type of furnace, the Ajax Northrup, of 
medium frequency, is also becoming of commercial importance. 
The reflected heat type of furnace is now but little used. 

Electric brass melting in the United States has now reached 
very considerable dimensions, and, considering how short a 
time has elapsed since the process was in the experimental 
stage, the development has been very rapid. About 90 per 
cent. of the brass output of rolling mills and nearly 30 per cent. 
of the output for foundries is melted in electric furnaces ; this 
amounts to a little more than 50 per cent. of the total output. 
There are 125 more electric furnaces melting brass than are 
melting steel in the United States, and a further comparison 
of the proportion of electrically-melted metal in the brass and 
steel industries is ‘very interesting. While 90 per cent. of 
wrought brass is electrically melted, electrically-melted steel 
production is 90 per cent. only in the case of tool steel. Alloy 
steels constitute only 3 to 5 per cent. of the total steel pro- 
duction, and of the alloy steel output only 15 per cent. is 
electrically melted. 


As a result of experience and the fuller knowledge thereby 
gained, some standardisation has been brought about in the 
last few years. The vertical ring induction furnace—that is, 
the Ajax Wyatt—is more particularly suited to continuous 
working, such as is met with in rolling mills, and to alloys 
containing not more than go per cent. of copper. Some 
manufacturers, however, find that this furnace is not satis- 
factory for alloys containing more than 75 per cent. of copper, 
because of the comparatively short life of the lining. The 
rocking-arc type of furnace is more applicable to conditions 
obtaining in foundries, but is also used in rolling mills for 
higher copper alloys. About 25 per cent. of the electrically- 
melted brass for rolling mills is made in rocking-arc furnaces 
while about 12 per cent. of the electrically-melted brass from 
foundries is made in induction furnaces. These two chief 
types of furnace produce about the same annual tonnage in 
the whole industry, and the estimated amount of electri- 
cally-melted brass for rolling mills is about twice that of 
foundries. 

The Economies Effected 

Some interesting figures are given to illustrate the influence 
of electric melting in the brass industry with respect to savings 
effected. It is claimed that they show a net melting loss at 
least 2 per cent. lower than that of the fuel-fired furnaces they 
replaced, this saving amounting to 13,500 tons of metal per 
annum. For 1926 the average output was 1-91 pounds per 
kilowatt-hour, and it is estimated that for the total brass 
melted electrically in rolling mills and foundries, the fuel 
used for electrical energy was 44,400 tons less than that which 
would have been required for melting the same quantity of 
metal in coke-fired furnaces. In rolling mills, the melting 
furnaces generally run 24 hours a day, and, consequently, show 
low interest and depreciation charges per ton. As the chief 
product of rolling mills is high zinc brass, which cannot be 
satisfactorily melted in open-hearth furnaces, the pit-fired 
coke furnace was used. The decided saving in crucible and 
labour costs, made possible by electric furnaces, led to their 
speedy adoption as soon as experiments and experience had 
shown that a commercially satisfactory type was available, 
and before 1926, the brass rolling millindustry, as a whole, or 
at least those mills whose output was sufficiently large to 
influence the statistics of the industry, had adopted electric 
melting. 

In sand casting foundries, furnaces do not usually run 
more than one shift, and the melting efficiency is, therefore, 
lower and interest and depreciation charges higher per ton 
than they would be in continuous melting. Further, the 
output of many plants is not sufficient to keep a furnace 
working continuously. Precisely what output is necessary 
before an electric furnace can be operated with advantage 
cannot be definitely stated, since it varies, somewhat, with 
local conditions, but the figures given vary between 2,500 
pounds and 1,000 pounds per day. Since much more red 
brass and bronze than yellow brass are melted in foundries, 
and the former alloys, being low in zinc, can be melted in 
reverberatory or open flame furnaces, electric melting has 
been adopted to a much smaller extent than in rolling mills. 
About 70 per cent. of the foundry output is not electrically 
melted, 40 to 45 per cent. being melted in open flame or 
reverberatory furnaces, and only 25 to 30 per cent. in crucibles. 
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Further, the fuel cost in open flame furnaces is lower than 
with crucibles, and since crucible costs do not exist, and the 
first cost of this type of furnace is much lower than that of an 
electric furnace, the margin of saving, by electrical replacement, 
is not so marked. While good quality metal can be produced 
in open flame furnaces, much more constant watchfulness and 
skill on the part of the operator is required than for the 
electric furnace, and, in the latter, cheaper raw materials, such 
as borings, can be more satisfactorily and economically 
melted, but the outstanding advantage of the electric over 
the open flame furnace is its lower metal loss. 

For the rocking-arc type of furnace the tendency is to 
reduce the size and increase the relative energy input, and 
while some furnaces of one ton capacity are in use, smaller 
sizes down to 350 pounds and less are more in favour, for it 
is realised that a small furnace, driven at a high rate, is more 


effective than a large one worked at a moderate rate. An 
Ajax Northrup furnace, of medium frequency, has been 
developed, but has not yet been at all extensively adopted for 
brass melting, but the high frequency furnace appears to be 
very suitable for cupro-nickel and nickel silver and alloys 
too high in copper to melt satisfactorily in furnaces of the 
Ajax Wyatt type. The medium frequency furnace is finding 
application for the melting of tool and other special steels 
which are usually melted in crucibles. 

All three types of electric brass furnace operate on the 
principle of internal heating or its equivalent, which makes 
for efficiency ; they all stir the metal and so yield uniform 
material, and it is claimed that under most conditions they 
are an improvement on fuel-fired furnaces in showing a 
reduction of metal losses and in the conservation of both 
metals and fuels. . M. C. 





Permanent Moulding Machines 
An Interesting Development 


In Tuer CuEemicat AGE of April 30 a report was given of a discussion by the Chemical Engineering Greup of ‘“‘ Permanent 


Moulding Machines for Cast Iron,’ when Professor J. 


Carburettor Co., of Detroit, U.S.A. 


THE foundryman has always felt that the destruction of the 
mould every time a casting is poured is an inefficient pro- 
cedure. There is no objection to this method in the case of a 
special casting, when only a single one is required, but in the 
casting of many articles of one kind the method is slow and 
costly. While the iron mould has been used for years and is 
to-day attracting world-wide attention in connection with the 
centrifugal casting process, the method in its simpler forms 
has never found a solid footing in foundry industry, principally 
because the molten metal when poured in an iron or steel mould 
is subject to entirely different influences than is the case with 


W. Hinchley read a paper on 
A further note on the plant used by this company appears below. 

















LARGE SINGLE MOULDING MACHINE 


the ordinary sand mould. The rate of .cooling is so much 
faster, with consequent more sharply defined crystallisation 
effects and production of very fine grain structure, if not actual 
chilling of the metal to whiteness. 

Conditions that had to be considered in developing the 
Holley process were : (1) Mould surfaces had to be of a highly 
refractory character so that the least possible heat is trans- 
mitted inward to affect the form of the mould and in order 
not to limit seriously the rate at which the moulds can be 
poured ; (2) the nature of the mould material had to be such 
that no gases are formed during contact with the molten metal 
until this has set; and (3) the mould surfaces had to be 
sufficiently strong to resist the cutting action of the molten 
metal, 


Problem of Rate of Heat Removal 


The vital point is the rate of removal of heat from the 
molten metal. This rate of removal of the heat until the 
molten metal has completely set depends upon the heat- 
resisting qualities of the material, the temperature of the 
molten metal, and quantity of metal involved, as well as the 


the plant used by the Holley 


freezing point and conductivity of the molten metal. The 
temperature of any point of contact between mould surface 
and molten metal will be practically the same at first, but the 
depth to which the comparatively high temperatures will 
penetrate the double coating of fire clay and lampblack and 
pass into the mould mass will naturally depend upon the heat 
resistance of this coating, and also on the thickness of the metal 
which has to set against it. The mould can be of any material 
that is structurally safe to hold the refractory surface true and 
well bonded, and will also absorb the heat passed through the 
mould material and promptly dissipate it. A cast iron 
backing to a refractory mould material forming a contact 
surface for the molten iron is an ideal combination when the 
refractory facing of the mould is thick enough to transmit heat 
at the preper safe rate, and the iron backing is light enough 
to dissipate the heat transmitted into it quickly. 

The everyday practical application of the foregoing prin- 
ciples has been worked out in a system by the Holley Car- 
burettor Co. which is covered by twenty-two United States 
patents with 132 claims, and numerous other patents con- 
trolled by the Holley Carburettor Co. in Great Britain and 
many other countries. 


The moulds used in the Holley permanent mould process are 
light, hollow, cast iron moulds, the surface of which is covered 
with a thin layer of highly refractory material, and this 
refractory material protected from abrasion and penetration 
by means of the thick coating of lampblack, so that only after 
prolonged usage does it need to be patched or refaced. The 
refractory material forming the mould surface consists of the 
refractory material itself with a binder to bird the refractory 
particles together. 

These moulds are placed on a revclving table, or “‘ merry- 
go-round,’’ and successively follow their prescribed course. 
In passing around, the two parts of the mould are drawn apart 
sufficiently to allow the setting of cores, but just before the 
core is set each mould successively passes a flame of acetylene 
gas which smokes the inner surfaces for the purpose of super- 
imposing a relatively thick (4% in.) layer of carbon between 
the refractcery surface and the molten metal. After passing 
the flame the core is set in place, the two parts of the mould 
are closed automatically and are held together by means of 
spring pressure during the pouring pericd and until the metal 
has sufficiently set. Then they quickly open and the castings 
are forced out automatically by ejection pins. Next, a blast 
of compressed air quickly blows the surfaces clean and the 
mould passes before the acetylene flame again. If the moulds 
are designed for additional air cocling the machine can be run 
at a higher speed, in which case this air is supplied by an 
ordinary low pressure blower. One man can pour 400 castings 


an hour in one machine equipped with twelve single moulds, 
or one-eighth the number of man hours necessary to pour the 
same number of castings in sand. 
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Eight machines, having a capacity of 40 tons per eight-hour 
day, are in use at the plant of the Holley Carburettor Co. 
The floor space occupied is 2,700 sq. ft. 

After a very thorough investigation by the Franklin Institute 
of, Pennsylvania, the Edward Longstreth medal was awarded 
to} Mr. Danie]{H. Meloche of the Holley Carburettor Co. for 


his invention of the process which made the lorg-life mould a 
commercial success. The Franklin Institute has been in 
existence since 1824, and, it is said, has never made an award 
for an invention that afterwards failed of its purpose. Awards 
are made on basic patents only. In this case the award was 
based on United States patents 1,453,593-1,492,694-1,506,130. 





Seamless Cylinders for Compressed Gases 


(From a Correspondent) 


Ir is generally accepted that the immunity from accidents, 
with which British-made gas cylinders are favoured, is due 
to the fact that the seamless cylinder is now a recognised type, 
and that great care is taken during manufacture, by careful 
inspection and test at every stage. Recent develcpments in 
high pressure installations seem to indicate that much more 
reliance can be placed upon steel vessels than hitheito. It 
seems strange, however, that for many years gas cylinders 
have been handled and transported, when the contents of 
the container exert such a high pressure as 1,800 lb. per 
square inch. Many millions of cubic feet of compressed gas 
are used annually, so that a short summary of the information 
available in connection with this industry may be of general 
interest. 

Many improvements in the manufacture of gas cylinders 
have been brought about in recent years, and seamless 
cylinders are now being made having a diameter of 24 in. 
Such large cylinders, however, are not being used for trans- 
port of compressed gas, but are for the storage of gas, as in the 
case of a Diesel engine air vessel. 


Method of Manufacture 

The general method of manufacture of a seamless cylinder 
is practically the same no matter what the size of the product 
may be. The importance of careful selection of the raw material 
cannot be over-emphasised, as the steel intended for the 
manufacture of gas cylinders must satisfy the requirements 
of a specially prepared specification. The blooms are cut into 
billets of required weight, and charged into a furnace, where 
they are heated to a temperature of approximately 1,250° C. 
They are then pierced in a hydraulic press, giving a solid 
ended hollow blank of circular section. Hot drawing and 
cold drawing operations take place, until a smooth shell of 
definite dimensions is obtained. Inspection for wall thickness 
and general surface follows, and the cylinders are then ready 
for the “necking operation.’”’ The cylinders must be sub- 
jected to special heat treatment, and prepared for hydraulic 
testing, after which they are dried out and made ready for 
filling. : : 

There are many specifications to which cylinders may be 
made, depending upon the nature of the gas, working pres- 
sure, and other variables. The Home Office Recommenda- 
tions of 1895, republished 1903, are for cylinders for a maxi- 
mum working pressure of 1,800 lb. per square inch and a 
test pressure of 3,360 lb. per square inch, and were drawn 
up at a time when the properties of steel were not too well 
known. The stress in the walls of the cylinder, under working 
pressure, must not exceed 8 tons per square inch, and the 
steel suggested has a maximum carbon content of 0°25 per 
cent. and a total iron content not less than 99 per cent. 
Cylinders to these recommendations are very suitable for 
such gases as air, oxygen, hydrogen, carbon dioxide and 
nitrous oxide. 


Report of Gas Cylinders Research Committee 


The Gas Cylinders Research Committee published its first 
report in 1921, which report, however, is concerned exclu- 
sively with cylinders for the storage of those gases which are 
generally known as “ permanent gases,’’ such as air, oxygen, 
nitrogen, and hydrogen. These cylinders are not accepted 
when full of gas for rail transport. They are designed for a 
working pressure of 1,800 lb. per square inch, 3,000 lb. per 
square inch test pressure, and a wall stress at working pres- 
sure of not more than 1o tons per square inch. The chemical 
composition of the steel allows a carbon content of between 
0°43 per cent. and 0-48 per cent. It will be obvious that 


cylinders to these later recommendations will be lighter, 
resulting in cheaper transport charges of the compressed gas. 

Acetylene cylinders are also made to stringent recom- 
mendations, although this gas is supplied at a much lower 
pressure. Its explosive nature, however, calls for special 
consideration. Anhydrous ammonia is used a great deal in 
connection with refrigerating plant. It must not be confused 
with household ammonia, which is merely a solution of 
ammonia gas in water. Perhaps the largest ammonia con- 
tainers are those having a water capacity of 200 lb., or an 
ammonia capacity of 100 Ib., as the cylinders are designed 
to carry } lb. of ammonia per lb. of water capacity. These 
large cylinders have an overall length about 7 ft., and a diame- 
ter about 10 in. The test pressure is usually 100 atmospheres, 
or 1,500 lb. per square inch, so that the shell thickness of an 
ammonia cylinder will be less than that of an oxygen cylinder 
of the same diameter. 

Nitrous oxide cylinders are not large, and cylinders for 
1,000 gallons are about 5 in. in diameter and approximately 
4 ft. in length. A very convenient size for the dentist is the 
100 gallons size, having a diameter of 3} in. anda length of 
1 ft. Another gas of considerable commercial value is carbon 
dioxide, which gas may exert a pressure of 2,000 lb. per 
square inch. The cylinders, however, may or may not be 
fitted with a safety disc valve which releases the gas, should 
the pressure exceed a definite amount. Sulphur dioxide, 
chlorine, and phosgene are transported in special containers. 

An attempt has been made to distinguish various cylinders 
by a colour scheme, and one can readily distinguish a cylinder 
of hydrogen from one of oxygen by the red colour of the 
hydrogen cylinder and the black colour of the oxygen cylinder, 
whilst the valve fittings for these are also different. 

Hundreds of thousands of cylinders are in daily use. Re- 
placements are necessary as a result of internal corrosion 
causing loss of wall thickness and suspected weakness, so that 
cylinders are constantly being made in large numbers. 





Metallurgy in South Wales 


For hundreds of years South Wales has enjoyed a high 
reputation for skill in metallurgical operations. Swansea 
was long known as ‘‘ Copperopolis,”’ and is still an important 
centre for copper working, although the actual smelting is 
now principally done abroad. Instead, Swansea has developed 
in the tinplate and galvanised sheet industries and the oil 
trade, while in later years the manufacture of nickel alloys 
built up on the nickel trade has become of world-wide import- 
ance. An enormous trade is being done in nickel alloy for 
motor radiators. In another way South Wales is benefiting 
from the growth of the automobile, as special steel, under the 
name of ‘‘ Stalloy,’’ manufactured only at Newport, is being 
increasingly used for motor car bodies. 





Death of Ex-Managing Director of Hadfields 


Mr. ALEXANDER M. Jack, who died in a Sheffield nursing 
home on Tuesday, was made C.B.E. for national services 
during the war period, when he was managing director and 
deputy chairman of Hadfields, Ltd., whose output of muni- 
tions of war was very extensive. Mr. Jack, as a young man, 
served as an engineer in the United States Navy, following an 
apprenticeship at Woolwich Arsenal. He lived for a number 
of years in China, and was responsible for the erection of 
China’s first modern arsenal near Tientsin. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own 

Autumn Meeting of the Institute 

THE autumn meeting of the Institute of Metals will be held 
at Derby, September 6 to 9, under the direction of Sir Henry 
Fowler, vice-president, and with the assistance of Mr. G. W. 
Woolliscroft, Wh.Sc., M.I.Mech.E., who will act as honorary 
local secretary. The sixth autumn lecture will be delivered 
on Tuesday, September 6, by Dr. L. Aitchison, who will take 
as his subject ““ Non-Ferrous Metals in Modern Transport.” 
On Wednesday, September 7, the general meeting will be held. 
The rest of the meeting will be taken up with the discussion 
of papers (which will be presented in abstract), visits to various 
works, and social activities. 
Papers to be Read 

Tue following papers are expected to be submitted : Cook, 
W. T., and W. R. D. Jones, “ The Copper-Magnesium Alloys. 
Part Il ’’; Hume-Rothery, W., “ Researches on Intermetallic 
Compounds. VI. The Reaction between Solid Magnesium 
and Liquid Tin’’; Meissner, K. L., ‘‘ Age-Hardening Tests 
with Elektron Alloys’’; Raper, A. R., “‘ The Equilibrium 
Diagram of Copper-Tin Alloys containing from 10 to 25 
per cent. of Tin’’; Smith, Cyril S., ‘“‘ Note on Cathodic 
Disintegration as a Method of Etching Specimens for Metallo- 
graphy ’’; Sutton, H., and A. J. Sidery, ‘‘ The Protection of 
Aluminium and its Alloys against Corrosion”’; Sutton, H., 
and J. W. W. Willstrop, ‘‘ The Nature of the Film Produced 
by Anodic Oxidation of Aluminium ’’; Smithells, C. J., W. R. 
Pitkin and J. W. Avery, ‘‘ Grain Growth in Compressed Metal 
Powder "’; Gayler, Marie L. V., ‘‘ The Undercooling of Some 
Aluminium Alloys’; Gwyer, A. G. C., and H. W. L. Phillips, 
‘ The Constitution of Alloys of Aluminium with Silicon and 


Iron’”’; Hargreaves, F., ‘‘ Effect of Work and Annealing on 
the Lead-Tin Eutectic’’; Hume-Rothery, W., and S. W. 
Rowell, “‘The System Magnesium-Cadmium’’; Jenkins, 


C. H. M., “‘ The Constitution and Physical Properties of Some 
of the Alloys of Copper, Zinc and Cadmium.” Visits will be 
paid to the L.M.S. works; Derby Crown China Works ; Rolls- 
Royce, Ltd.; Leys Malleable Castings, Ltd.; and the 
printing works of W. Bemrose and Sons, Ltd. 


Coke “ Reactivity” in Cupola Practice 

WITH the exception of the paper read by Professor Desch, 
on stresses in non-ferrous castings, the generality of the papers 
read at the recent convention at Sheffield, although of fair 
general utility, were not of a very highly scientific order. 
Perhaps the most interesting was the American exchange 
paper dealing with the properties of coke, and their influence 
in the cupola melting of steel. It raised the now familiar 
question of coke reactivity, which is still a controversial 
subject amongst blast furnace men, and may become so 
amongst foundry men fond of academical discussions. The 
practical man has yet to be convinced in regard to the part 
played by coke “‘ reactivity ’’ in the absorption of carbon in 
cupola melting. No one will, however, dispute Mr. James 
Mackenzie’s main thesis, that in the cupola reactions the 
structure of coke is of greater importance than its composition. 
Soft varieties gave the highest carburisation. It is evident 
that in the carburisation of iron in the cupola something 
more than temperature. time, and intimacy of contact are 
concerned. The factors are as numerous as those operating 
in the blast furnace, and probably less under control, for there 
will be, generally speaking, a greater uniformity of product 
in proportion to the greater mass of materials, in the blast 
furnace than in the cupola, where the time element as well 
is not of the same order. 


Conflicting Requirements 

In Mr. Mackenzie’s experiments, small charges of mild 
steel scrap were used, together with ferrosilicon and ferro- 
manganese. High ash in the coke was found to play a very 
important part, evidently by (so to speak) smothering the 
molten metal and preventing proper contact between the fuel 
and the iron. A low ash coke is obviously indicated, and Mr. 
Mackenzie says it should not be too dense, and not be too 
porous ; not too hard and not too soft; neither very heavy 
nor very light. This is not very informative, and something 
more constructive may be hoped for yet. Each kind of coke 


Correspondents 


seems to impart a definite carbon contént to the iron, other 
factors remaining constant. This is tangible and interesting, 
but, with only a “ carbon equilibrium ”’ curve to guide us, 
and the knowledge that in theory this equilibrium should 
itself be a constant, but that in practice it is not so, seems to 
throw more onus on coke and its mysterious reactivity than 
plain circumstances warrant. The paper is an interesting 
one if only in so far as it shows clearly how very empirical 
our knowledge of coke really is, and what an enormous amount 
of research work will have to be done before the obscure 
property known as reactivity can really be understood. 
Nickel and Chromium in Cast Iron 

PROFESSOR Piwowarsky, of Aachen, read a paper at the 
Convention on the effect of nickel and chromium on 
grey cast iron. Several series of tests were made with 
high carbon-low silicon, and low carbon-high silicon 
iron, with and without chromium, and with and with- 
out chromium lus nickel. Oil-fired crucible furnaces were 
employed, and the melts were run into preheated chills, 
the aim being rapid but controlled solidification to yield 
white iron, with subsequent annealing and the production 
of fine graphite particles and a sorbitic structure. In some 
of these alloys very great tensile strength was developed, up 
to as much as 47 tons persq.in. The elongation was moderate 
and the Brinell hardness high, but the machining qualities 
of the alloy metals were exceptionally good. The research 
work described opens a new vista of malleable iron alloys, 
which should find important uses in industry. Low phos- 
phorus iron was used, but experiments are in hand with phos- 
phorus up to 0°3 per cent. It would be of interest to know 
how the strength of these irons is maintained at high tempera- 
tures, and whether their behaviour in regard to “ creep ’”’ 
gives any indication as to their use for valve parts, etc., 
exposed to high temperatures plus varying stresses. 


The Literature of Aluminium 

ALUMINIUM is becoming endowed with an extraordinarily 
voluminous literature. Indeed, the number of books of first- 
rate importance which have been published on aluminium of 
late exceeds that devoted to any other metal, iron and steel 
not excepted. The two latest deal respectively with bauxite 
and with the working of aluminium. In the former (Bausite, 
by C. S. Fox. London: Crosby, Lockwood and Son. 30s.) 
Mr. Cyril S. Fox, of the Geological Survey of India, gives not 
only a comprehensive account of the occurrence and working 
of bauxite deposits, and of the use of the mineral in the 
extraction of aluminium, but gives some very interesting de- 
tails relating to the aluminium industry itself. Not much is 
known or published relating to this great industry, which is 
controlled, practically, by about five companies. The metal- 
lurgy of the metal, on the other hand, is the subject of a 
very large number of books. To those interested in that 
branch of technology, Mr. E. T. Painton’s book on The Work- 
ing of Aluminium (London: Chapman and Hall. 13s. 6d.) 
will be welcome, and will be found to be thoroughly practical 
and workmanlike. The metallurgist will soon be under the 
necessity of enlarging the accommodation of his bookshelves, 
or of instituting a special section to deal with the literature of 
this important metal. 


Transparent Metal Films 


THERE have recently been opportunities of viewing some 
very beautiful and eminently practical examples of the use 
of exceedingly thin metal films for artistic decorative effects. 
The process for rendering them available has been devised by 
Mr. S. Cowper-Coles, whose work on hot galvanising with zinc 
is so well known. It has, of course, long been remarked that 
very thin films of certain metals are translucent to trans- 
mitted light, and that the coloured light they transmit in such 
circumstances differs from the light they reflect. Thus thin 
silver films transmit bluish light; very thin gold leaf is 
greenish, etc. The process referred to deposits the metals in 
ultra-thin films on glass, and these films transmit the usual 
colour of the metal by reflected light. The gold-coated glass 
is quite transparent, transmitting a pleasing green light. In 


the result panes of glass coated by this method can be used as 
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window screens, and for other decorative purposes, and while 
the occupants of rooms lighted by such panes can see out, 
those on the exterior cannot see in. Other metals are said to 
lend themselves to the process, and effective decorative schemes 
can thus be built up. Gold films have been stated to transmit 
ultra-violet light, and experiments are believed to be in 
progress to ascertain to what extent this property may likewise 
be applied with advantage. 
Platinum Price Fluctuations 

PLATINUM prices have fallen very considerably of late, and 
the situation is somewhat obscure. Some promising under- 
takings in South Africa have failed to realise the expectations 
entertained of them, but, on the other hand, Russian supplies 


appear to be plentiful, and there is a suspicion that stocks exist 
which might further depress the market, if liberated. The 


Russian Government controls absolutely all sale operations in . 


regard to the metal, and is scarcely likely to cause a further 
price fall by letting the metal flood the market. The present 
shortage in America might have been expected to cause a rise 
in the quotations for the metal, and the fact that it has not 
done so may be taken as indicative of the fact that, whatever 
the shortage may be, demand itself has fallen very greatly. 
Many American refiners favour the proposal to standardise 
and hall-mark platinum, but French refiners are said to be 
averse to such suggestions. In the meantime, a movement 
is on foot amongst producers in South Africa to refine their 
own “ platinoids,” on the ground that they are not adequately 
paid for the associated precious metals, but only for the 


platinum, when the concentrates are sold in the ordinary way 
to the refiners. 


Iron and Steel Institute: Glasgow Programme 


At the meeting of the Iron and Steel Institute which wil 
be held in Glasgow from September 20 to 23, the following 
papers will be read and discussed (the meetings being held 
in the Royal Technical College) :—‘‘ High Frequency Induction 
Melting,’’ by D. F. Campbell; ‘“‘ Magnetic and other Changes 
concerned in the Temper-Brittleness. of Nickel-Chromium 
Steels,’ by H. A. Dickie (Glasgow Royal Technical College) ; 
‘The Influence of Cold Rolling and Subsequent Annealing 
on the Hardness of Mild Steel,’’ by C. A. Edwards and K. 
Kuwada ; “‘ The Influence of Nickel and Silicon on an Iron- 
Carbon Alloy,’”’ by A. B. Everest, T. H. Turner, and D. Hanson ; 
“The Effect of Varying Ash in the Coke on Blast Furnace 
Working,” by C. S. Gill; “ The Constitution of Silicon- 
Carbon-Iron Alloys and a New Theory of the Cast Irons,”’ 
by D. Hanson ; ‘‘ The Work Hardening of Steel by Abrasion,”’ 
by E. G. Herbert ; ‘‘On the Quantitative Measurement of the 
Cutting Power of Cutlery,’’ by K. Honda and K. Takahasi ; 
“The Use of Silica Gel as a Medium for Drying Blast,’’ by 
E. H. Lewis; ‘“‘ The Mechanism of Tempering of Steels,”’ 
by T. Matsushita and K. Nagasawa; ‘‘ The Economic and 
Social Development of the American Iron and Steel Industry,” 
by T. W. Robinson; ‘‘ The Behaviour of Mild Steel under 
Prolonged Stress at 300° C.’’ by W. Rosenhain (National 
Physical Laboratory) and D. Hanson; “ A Testing Machine 
for Repeated Impact, and a Preliminary Investigation on the 
Effects of Repeated Impact on Lowmoor Iron,” by J. H. 
Smith and F. V. Warnock; ‘‘ The Solution of Carbon in 
a-Iron and its Precipitation,’’ by J. H. Whiteley ; ‘‘ A Con- 
tribution to the Theory of the Blast Furnace Process,’’ by 
F. Wiist. 

At the technical meetings Mr. F. W. Harbord, president of 
the Institute, will take the chair. Arrangements have also 
been made for visits to 13 industrial establishments in Glasgow 
and the West of Scotland. 


The Advancing Use of Nickel 

At the recent annual meeting of the Mond Nickel Co., 
Sir Alfred Mond made some interesting remarks on the 
growing importance of nickel. The deliveries of the company 
during the last financial year exceeded those of any previous 
year. Their deliveries appeared to be on an uprising scale, 
which, if no untoward circumstances arose, would, during 
the next financial year, enable them even to exceed the period 
just concluded. They were obtaining a surer footing in the 
United States, where deliveries last year were over double 
what they were two years before. The deputy chairman 
told them last year that they had reorganised their research 


and development department. The work of that department 
had become an increasingly essential side of the company’s 
activities. The march of engineering progress had now brought 
designers of machinery to a position where the materials 
previously available were no longer reliable, and they were 
looking about for additional alloys which would have the 
strength, combined with corrosion-resisting properties, neces- 
sary to meet the ever insisting demands for greater speeds, 
higher temperatures, and increased pressures. There seemed 
to be absolutely no doubt that nickel would form an essential 
constituent of almost every alloy which would meet those 
demands. Their research and development department 
was proceeding on a line of far-reaching investigation which, 
in the course of time, would become more and more valuable. 


Protecting Aircraft Against Corrosion 

A RECENT note from the United States Bureau of Standards 
states that one of the greatest drawbacks in constructing 
aeroplanes and airships from the light, strong, aluminium 
alloy, duralumin, is the fact that on exposure, especially to 
salt air, the alloy, particularly when in sheet or other thin 
forms, may become brittle through a type of corrosion which 
is not apparent on the surface and which therefore cannot be 
detected upon inspection. This sort of corrosion weakens 
the bond between the crystal grains that make up the alloy, 
and so is termed “‘intercrystalline embrittlement.’ The 
tiny, submicroscopic particles which give the alloy its desirable 
properties tend to collect at the grain boundaries. If this 
collection at the boundaries can be avoided, the tendency 
toward embrittlement is reduced. 

In commercial practice the alloy is generally heated in a 
bath of fused salts (nitrates) and quenched for heat-treatment 
in boiling water ; boiling water being used because the adhering 
salt is more readily dissolved than in cold water. On the 
other hand, the greater speed of quenching in cold water 
minimises the time for collection of the hard particles at the 
grain boundaries and hence markedly increases the resistance 
to intercrystalline corrosion. Work of the past two years at 
the bureau in co-operation with the [U.S.] Navy, Army, and 
National Advisory Committee for Aeronautics has shown that 
in laboratory corrosion tests duralumin quenched in cold 
water is markedly superior to that quenched in hot water or 
oil, but even this does not fully solve the problem, and protec- 
tion of the surface of the duralumin is also advisable. 


The Use of Protective Coatings 

Many types of protective coatings have been tried, several 
of which appear quite effective. Few coatings of the paint or 
varnish type, however, are completely impervious to moisture 
and most of them tend to crack or blister with age, thus losing 
their adhesion and some of their protective power. However, 
commercially pure aluminium is not subject to intercrystalline 
embrittlement because it does not contain the hardening 
particles that tend to create a pathway for the intercrystalline 
attack. 

Hence, if an adherent coating of unalloyed aluminium be 
provided over the duralumin, good protection is afforded. 
This idea, evolved at the bureau some three years ago, was 
tried out in laboratory tests. Duralumin so protected 
proved superior to that protected in other ways because the 
aluminium coating will stand more scratching without laying 
bare the duralumin. Specimens coated with aluminium by 
the metal-spray process have been exposed to salt air for a 
year without deterioration. 

It is interesting to note that one of the chief producers of 
duralumin has, by independent laboratory tests, corroborated 
the bureau’s experience as to the good performance of alumi- 
nium-coated duralumin in resistance to corrosion, and is just 
starting to make commercially available duralumin in sheets 
coated with aluminium by a process which the manufacturer 
has worked out but which has not yet been described in detail. 
The product is of the same general type, however, as that which 
the bureau has tested extensively. 

It therefore appears that by cold water quenching, by the use 
of aluminium coatings, and by the use of various protective 
films, varnishes, grease coatings, etc., as a further insurance 
against corrosion, the greatest drawback to long life and 
safety of duralumin for aircraft construction may be almost 
completely eliminated, and by means that are commercially 
practical. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THE month of July has not brought about any improvement 
in the condition of the iron and steel trade, although this is 
not surprising in view of the effect which the holiday season 
has on trade in general. One could hardly expect a revival 
in trade to commence at this time of the year, but it is a very 
unpleasant time for the steel works, which are now feeling 
in a marked degree the shortage of orders. This falling-ott 
is reducing the number of furnaces and mills in operation, 
and outputs generally are down. There is now very little left 
of the accumulated orders from the strike period, and all the 
works are able to give almost immediate delivery of any orders 
placed with them. Here and there one finds some department 
busy on special work. 


A Flat Market 


The tone of the market is flat, and while this condition 
is more or less seasonal, it is nevertheless a source of anxiety 
to those who are responsible for the carrying on of the great 
works. What is still worse is the fact that there is really 
nothing to warrant any hope of a permanent improvement. 
There will certainly be a slight move in the autumn; there 
always is. That movement, however, is not likely to be very 
great. Those who study the tendencies of the iron and steel 
trade are being forced to the conclusion that the half-occupied, 
semi-depressed state to which we have been accustomed during 
the past few years is really the normal condition of the trade 
so long as the present plants are operating. Itis not a cheerful 
view, but it is nearer the truth than the misguided reports 
which appear frequently in the Press to the effect that all is 
right with our trade and that we may soon expect prosperous 
time$. That forecast cannot, and does not, apply to the iron 
and steel trade, and the sooner that fact is realised, with all 
its implications, the sooner shall we get down to the remedy. 

It is not healthy—trather is it decidedly unhealthy—for any 
trade to find itself faced with partial, uneconomical operation, 
relief from which can only be obtained by means of industrial 
or international conflict. That is the present outlook, as it 
has been the past experience, of the :ron and steel trade, 
and there appears to be nothing else to hope for until some 
of the works give up the struggle and so reduce the number of 
plants waiting to be fed. As conditions are now shaping 
themselves, we are heading for the time when breaking 
point may be reached. 


The Price Problem 


Such an eventuality is foreseen by many of the leaders of the 
industry, and that is the reason for the continued existence 
of the price associations and the adherence of the members to 
the prices fixed. There has been a notable laxity in this 
respect in connection with most associations, and evasions of 
the prices and regulations have been all too common. Such 
a practice, if allowed to continue, can end in only one thing— 
the disruption of the associations and the substitution of a 
further period of intense price cutting. Recently it has been 
noticeable that quotations for all kinds of steel have adhered 
closely to the association limits, and there is evidently a deter- 
mined effort being made to maintain these prices. They are 
not profitable prices, and every cut in them makes the position 
worse for the steel makers. 

The danger is plain to those who are anxious for the welfare 
of the industry, but sheer necessity may yet defy them and 
compel the abandonment of fixed prices, so that the works 
may be free to get the orders they so much need to keep the 
plant in operation. It is hard to determine which is the better 
plan, to keep the associations in being and so extend this 
period of partial operation, or to allow unrestricted competi- 
tion. Both mean loss to the industry, but the latter would 
bring matters to a head, and would eliminate those works 
which are least fitted to carry on the fight. Then with a pro- 
ductive capacity more in accord with the needs of the country 
we might hope for a more economical activity in the trade, 
such as we were accustomed to before the war. It must be 
realised that the trade is not there to keep all the post-war 
plants busy, and as success does not attend the efforts to create 
the trade, the situation will have to be faced from the other 
angle and the question of excess capacity will have to be 
tackled. 


The attempt to foster trade in this country by means of 
the Safeguarding of Industries Act failed. The next move 
has been the application under the Merchandise Marks Act, 
and this seems to have achieved some measure of success. 
The committee before whom the matter has been ventilated 
have decided to recommend that a Sale Order be granted. 
The goods to which the order, if granted, will apply are plates 
and sheets, rails and joists, sections and bars. The appli- 
cants wanted an Importation Order which would have ensured 
the marking of the goods on arrival into the country, but the 
committee would not consent to this. The sale order means 
that the goods will not need to be marked unless and until 
they are sold or exposed for sale in this country. If they are 
imported direct by the user, they need not be marked. 


Effect of a Sale Order 

The only people who will be affected by the order are the 
merchants, through whom a large proportion of the foreign 
steel is bought. It is difficult to see what help this will give 
to the steel trade here. It may be that some of the steel 
supplied by merchants has been bought by consumers under 
the impression that it is British steel, but, generally speaking, 
the buyer knows that he is getting foreign steel, and the marking 
of it will not trouble him. It is notorious that the small steel 
bar trade in this country is suffering very severely from conti- 
nental competition, and large quantities of foreign bars are 
being used here, particularly in the Midlands, at prices with 
which the home works cannot compete. There will be no 
alleviation of this hardship as a result of the new order. An 
importation order might have been more effective, although 
the use of foreign steel is now so widespread that mere marking 
is not likely to disturb it. So long as foreign semi-finished 
steel is allowed to come in free, a half-hearted attempt to put 
a check on the sale of finished steel from abroad is of little use. 


The Steel Makers’ Policy 


The steel makers themselves are trying another scheme to 
prevent the importation of foreign steel plates for shipbuilding. 
The proposal, briefly, is to grant a rebate in price to the ship- 
builders on condition that they buy all their plates from the 
home works. The rebate is graded according to the quality 
contracted for. That is certainly a more effective way of 
checking foreign competition; but unfortunately it means 
cutting a price which is already too bare. However, if the 
rebate is sufficient to bridge the gulf between home and foreign 
prices, it may mean more orders for the plate mills with in- 
creased outputs and lower costs. The next move will be on 
the part of the foreign works, who will not give up this trade 
without a fight. 


The Month's Markets 


Market conditions during the month have not presented 
any noticeable features. Pig iron is very weak and the reduc- 
tions in price have brought out no more business. Northamp- 
tonshire foundry iron can now be bought at 61s. 6d. and 
Derbyshire iron at 67s. to 67s. 6d. at the furnaces. It is 
probable that if orders are not forthcoming at these prices, 
furnaces will be damped down rather than make further reduc- 
tions. Hematite iron has also fallen considerably, and the 
makers are disposed to damp down the furnaces rather than 
accept lower prices. There has been rather more buying 
of hematite recently, as there is a feeling that the price has 
reached bottom. 

Finished steel prices remain unchanged as far as they are 
within the scope of the associations. Plates remain at 
£8 7s. 6d. basis, and sections at {7 12s. 6d. For any classes of 
steel outside the associations there is keen competition, and 
very low prices are being quoted by the works who are short 
of orders. Billet prices have fallen and are now back at the 
pre-strike level. At the moment there is a slight falling-off 
in the amount of semi-finished steel imported from the Con- 
tinent. 

The production of pig iron in June amounted to 650,500 
tons, compared with 720,100 tons in May. There were nine 


fewer furnaces in blast at the end of the month than at the 
beginning. The production of steel ingots and castings was 
747,300 tons, compared with 884,600 tons in May. 
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Some Inventions of the Month 


By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 


Magnetic Separators 

A MAGNETIC separator for ores is provided, as its essential 
feature, with a horizontal conveyor operating between upper 
and lower magnets, the conveyor being stepped so as to forma 
plurality of surfaces at different levels, and which always 
maintain a horizontal position. The figure shows one form 
of apparatus. The magnet 10 is supported on the magnet 
core 11 by the bearing 12, and is driven through the bevel 
and crown wheels 14 and 15; it is provided with three con- 
centric depending rings 16, 17, 18, which serve as the magnet 

“a 
as 
23 22 


2, 25 6 a, 


271,924 


points and as the take-off means for the separated material 
which is conveyed transversely beneath them by the dia- 
metrically opposed stepped conveyors 19. The latter, of 
the shaking type, are operated from a cam surface 25 on the 
rotating magnet 10 through the bell cranks 21 pivoted at 22. 
The lower fixed magnet points 35, 36, 37 are arranged so as 
to be adjustable to any height desired according to the nature 
of the separation to be effected. In a modification the 
upper magnets are also fixed, the separated material being 
removed by means of belts passing beneath the upper magnet 
points. See Patent No. 271,924, by A. Davies, London, 
having the date January 28, 1926. 
Alloys 

A NUMBER of patents and patent applications relating to 
the composition of alloys continue to appear. Thus in 
Patent No. 272,320 S. Beckinsale and H. Waterhouse, of the 
Royal Arsenal, Woolwich, find that an addition of cadmium 
to lead in conjunction with up to 5 per cent. of tin or up to 
3 per cent. of antimony, is beneficial; such alloys can be 
further improved by heating to 150° C. and quenching and, 
compared with pure lead, are less liable to fail by inter- 
crystalline disintegration under the action of alternating 
stresses. K. Schmidt, of Neckarsiilm, Wiirtemberg, Ger- 
many, in Patent No. 272,972 describes a series of aluminium 
alloys containing 0-1 to 4 per cent. of manganese, 0-5 to 6 per 
cent. of antimony, and o-1 to 1o per cent. of magnesium; by 
the action of corroding agents there is formed a coating which 
resists further corrosion. In Patent Application 270,640 
A. Kropf, of Wetzlar-on-Lahn, Germany, describes alloys of 
high melting point which contain 1 to 40 per cent. of chromium, 
1 to 40 per cent. of tantalum, 10 to 60 per cent. of tungsten, 
5 to 30 per cent. of molybdenum, and o-5 to 4 per cent. of 
carbon. 
Rust Proofing Iron 

THE rust proofing of iron articles by the formation of a layer 
of insoluble phosphates thereon is effected by the use of solu- 
tions of the crystallised dihydrogen ortho phosphates of iron, 
zinc, manganese, or cadmium, the preparation of which is 
described in Specification No. 270,820 (see THE CHEMICAL 
AGE, Vol. XVI, p. 604). Such solutions are found to have a 
greater rust-proofing action (based on the amount of phos- 
phoric acid present) than the baths hitherto proposed, such 
as the solutions obtained directly by dissolving the metals 
in phosphoric acid. See Patent No. 273,168, by the Parker 
Rust Proof Co., Detroit, U.S.A., having the date February 16, 
1926. 


Lead and Zinc 

AcCORDING[to a patent by W. H. Corbould, Sydney, N.S.W., 
Australia, lead and zinc are separated from materials con- 
taining their oxides by solution in acetic acid, followed by 
precipitation of the lead as lead sulphite by means of sulphur 
dioxide. The lead sulphite is roasted to obtain the oxide 
which is reduced in the usual manner. The solution is then 
either purified, neutralised, and electrolysed for separation 
of zinc, or is treated with sulphuretted hydrogen to precipitate 
the zinc as sulphide, which is roasted, etc., in the usual way ; 
the zinc may also be precipitated as hydrate together with 
impurities, the zinc hydrate then being purified by solution in 
ammonia, filtration, and reprecipitation by injection of steam. 
The residual solutions, which contain acetates of calcium, 
barium, etc., are treated with sulphuric acid for recovery of 
acetic acid, calcium, etc., sulphate being precipitated; any 
excess of sulphuric acid is removed by addition of a little lead 
acetate. See Patent No. 273,420, having the date April 13, 


. 1926. 


According to a patent by H. Harris, London, mixtures of 
sodium arsenate, stannate, and antimonate such as are ob- 
tained by the process described in Specifications 213,638 
(see THE CHEMICAL AGE, Vol. X, p. 495) and 245,479, are 
treated with cold caustic soda solution containing about 
100 to 250 grams of caustic soda per litre; the sodium stan- 
nate passes entirely into solution together with a very little 
sodium arsenate, and the solution may be treated for recovery 
of tin, for example, by electrolysis. The residue may be worked 
up for production of pure sodium arsenate. 


Magnesium, etc. 

G. MICHEL, Bagneux, Paris, finds that an atmosphere of 
sulphur dioxide is very suitable for preventing the oxidation 
of molten readily oxidisable metals such as magnesium, cal- 
cium and aluminium; the gas may be introduced into cru- 
cibles in which the metals are being melted or into electro- 
lytic tanks in which they are being produced. Sulphur 
dioxide can also be used for extinguishing ignited metal. 
See Patent application 271,088, having the International 
Convention date May 11, 1926. 


Electrolytic Methods 

ACCORDING to Patent Application 271,521, by Berzelius 
Metallhiitten Ges., Duisberg, Germany, and having the 
International Convention date May 21, 1926, metals to be 
refined electrolytically are employed in the form of very 
thin sheets or as chips or granules. Iron wire baskets may be 
used to contain the anode material. It is stated that inter- 
ference due to the accumulation of residual metals on the 
anode is avoided. The method is particularly applicable 
to the refining of tin containing more than 20 per cent. of 
other metals and of copper alloys containing less than 98 per 
cent. of that metal. 


Copper 

ACCORDING to the Copper Deoxidation Corporation, New 
York, U.S.A., copper is maintained, during refining and 
casting, out of contact with combustion gas. Various methods 
of desulphurising, deoxidising, etc., are described. See 
Patent Application No. 271,853, having the International 
Convention date May 26, 1926. 





Manganese Steel for Wearing Parts 
WEARING parts for stone breaking and ore crushing machinery 
in Hadfields’ patent manganese steel and other special steels 
form the subject of a brochure issued by Hadfields, Ltd. 
‘“ Era’’ steel (in addition to many other valuable properties) 
is claimed to be unequalled for resistance to abrasive action, 


while its strength reduces breakages to a minimum. There 
are notes on the use of ‘‘ Era’? manganese steel in jaw faces ; 
crusher jaws; cheek plates, toggles and toggle bearings ; 
mantles and concaves; crusher roll shells; crushing discs ; 
runner rings and bottom plates and other wearing parts of 
ball and tube mills; perforated screen plates; mortar box 
liners for stamper crushing machinery, etc. The “ Hecla”’ 
steel is used in forged steel eccentrics and other kinds of 
shafts for crushing machines of all types, forged steel shoes 
and dies, disc crushers, etc. The ‘“ Era,’ ‘‘ Hecla,’’ and other 
steels also find many other applications. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technica 


Press dealing with metallurgical subjects. . 
ALLoys.—Aluminium bronze. J. Strauss. Tvans. Amer. 
Soc. Steel Treating, July, pp. 69-105. <A review of the 


constitution, mechanical properties, and resistance to 
corrosion of these aluminium-copper alloys with and 
without the addition of other elements. 

The industrial utilisation of aluminium alloys. H. 
Pommerenke and P. Herman. Rev. Métallurgie, June, 
pp. 297-306 (in French). 

The anodic behaviour of copper-antimony alloys. H. 
Newmark. Metall u. Erz., July 1, pp. 305-311 (in Ger- 
man). 

Study of the velocity of solution of ultra-light alloys 
of magnesium. A. Portevin and E. Pretet. Comptes 
Re ndus, July 11, pp. 125-127 (in French). 

Corrosion.—The rusting of steel surfaces in contact. G. H. 
Tomlinson. Proc. Roy. Soc. A., July 1, pp. 456-471 
4 Acid resistance of vacuum melted alloys containing 
“*™ nickel. W. Rohn. Chem. Met. Eng., July, pp. 417-420. 
GENERAL.—Properties of nickel and nickel-chrome steels. 
Nature, July 23, pp. 134-135. 
Practical application of inhibitors in pickling opera- 


tions. F. N. Speller and E. L. Chappell. Chem. Met. 
Eng., July, pp. 421-423. 
The phenomena of electrolytic crystallisation. I. 


V. Kohlschiitter. 
metallic precipitates. V. 


II. The forms of aggregation of loose 
Kohlschiitter and A. Good. 


III. The formation and properties of cohesive metallic 
layers. V. Kohlschiitter and F. Jakober. Z. Elektro- 
chem., July, pp. 272-277, 277-289, 289-308 (in German). 


Contribution to the knowledge of the ternary system 
copper-aluminium-manganese and its magnetic properties. 
W. Krings and W. Astmann. Z. anorg. u. allg. Chem., 


Vol. 168 (1 and 2), June 28, pp. 145-164 (in German). 
On the desilverisation of lead. E. R. Thews. Con- 
tinental Met. Chem. Eng., June, pp. 165-168; July, 


pp. 199-201 (in English). 
IRON AND STEEL.—Copper steel. 
M. Grison and E. Lepage. 
PP- 331-336 (in French). 
Iron and steel internationally considered. Sir William 
J.Larke. J. West of Scotland Ivon and Steel Inst., January, 
Pp. 40-50. 
New researches on the cementation of ferrous alloys 


Its resistance to corrosion. 
Rev. Métallurgie, June, 


by chromium and tungsten. J. Laissus. Rev. Métal- 
lurgie, June, pp. 345-352 (in French). 
Iron-carbon-vanadium alloy for Brinell balls. G. W. 


Quick and L. Jordan. Tvans. Amer. Soc. Steel Treating, 
July, pp. 3-26. A special iron-carbon-vanadium alloy 
of about 2°9 per cent. carbon and 13 per cent. vanadium 
has been experimentally used for Brinell balls in the 
testing of steels of such hardness as to cause ordinary 
Brinell balls to deform both elastically and plastically. 

The effect of heat treatment on the combined carbon 
in gray cast iron. E. L. Roth. Trans. Amer. Soc. 
Steel Treating, July, pp. 27-40. Samples of two gray 
irons were examined. Maximum graphitic carbon was 
precipitated in both cases at 1,400° F. Graphitisation 
is propagated from the edges towards the centre. The 
silicon is believed not to have a marked effect on graphi- 
tisation. The degree of graphitisation does not increase 
with rising temperature. 

A neglec: ted phenomenon in heat treatment. B.Egeberg. 
Trans. Amer. Soc. Steel Treating, July, pp. 46-50. 
By quenching a piece of steel, in which there is a con- 
siderable difference between the Ac and Ar points, at a 
temperature close to the Ar point rather than the Ac 
point, the advantages of the lower quenching temperature 
are gained. 

On the effect of nickel and chromium on the strength 
properties of gray cast iron. E. Piwowarsky. Foundry 
Trade J., July 7, pp. 4-6; July 14, pp. 37-40. 

The decamposition of the austenitic structure in 
steel. VI. Proposed theory for the hardening and tem- 
O. E. Harder and R. L. Dowdell. 
Amer. Soc. Steel Treating, July, pp. 51-68. The 


discusses the decomposition of the austenitic 


pering of steels. 
Trans. 
theory 


structure, the reactions on heating steels above the critical 
points, the changes which take place while holding at 
temperature, those which occur at various rates of cooling 
and those which occur on reheating hardened steels to 
various temperatures below the critical for various lengths 
of time. 

Determining the proportional limit of steel. B.: Kjerr- 
mann. Trans. Amer. Soc. Steel Treating, July, pp. 41-45. 

PLATING.—Chromium plating—a new aid to industry. D.H. 
Killeffer. Ind. Eng. Chem., July 1, pp. 773-776. Chrom- 
ium (states the author) is now being electroplated com- 
mercially on many different metal bases. It is practically 
tarnish-proof and imparts this property to articles pro- 
tected by it. Its hardness is considerably greater than that 
of cold-rolled steel, and it is capable of increasing the 
wear of parts subject to abrasion several fold. It resists 
nitric acid, air oxidation at high temperatures, salt water, 
sulphur compounds in petroleum, and a number of 
other corrosive agents. Although not a cure for all 
corrosion ills, it possesses merit under many conditions. 
Its cost is comparable with other electroplated protective 
coatings. 

SINGLE MEeTALs.—Vanadium. J. W. Marden and M. N. 
Rich. Ind. Eng. Chem., July 1, pp. 786-788. Vanadium 
metal has been prepared. Contrary to previous state- 
ments in the literature, this metal is not like arsenic or 
bismuth. It is not brittle, but may be cold-worked into 
wire or other forms. Chemical analyses have been made 
of the vanadium samples and a number of physical 
properties, such as specific gravity, electrical conductivity, 
etc., have been determined. In properties vanadium 
resembles tantalum. 

The crystal structure of «-manganese. A. J. Bradley 
and J. Thewlis. Proc. Roy. Soc. A., July 1, pp. 456-471. 








Commercial Intelligence . 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 

([NOTE.—The Companies Consolidation Act of 1908 provides tha 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. } 

HEATH (ROBT.) AND LOW MOOR, LTD., Stoke-on- 
Trent, coal and iron masters. Registered July 11, charge by 
way of additional security (supplemental to {9,257 mortgage 
dated November 12, 1923), to Bank; charged on land at Sneyd 
Green, Stoke-on-Trent. *£1,071,766. July 28, 1926. 

MONDEGO TIN DREDGING CO., LTD., London, E.C. 
Registered July 16, £1,000 debentures, part of £10,000; 
general charge. *{22,500. April 26, 1926. 

MONDEGO TIN DREDGING CO., LTD., London, E.C. 
Registered July 1, £1,000 debentures part of {10,000 ; general 


charge. *{22,500. April 26, 1926. 
PEASE AND PARTNERS, LTD., Darlington, coal and 
iron masters. Registered June 7, £1,500,000 debenture 


stock inclusive of {1,000,000 already registered (secured by 
Trust Deed dated June 3, 1927, supplemental to Trust Deed 
dated December 20, 1922), present issue {500,000 B deben- 
ture stock; general charge. *£1,743,761. June 7, 1927. 

SHEEPBRIDGE COAL AND IRON CO., LTD., Chester- 
field. Registered July 16, £300 and £500 debentures part of 
£750,000; general charge (except uncalled capital and certain 
property). *£582,350. October 12, 1926. 

SOUTHERN FOUNDRIES (1926), LTD., Croydon. 
Registered July 7, £20,000 debentures ; general charge. 


Satisfactions 
ASHTON VALE IRON CO., LTD., Bristol. Satisfaction 


registered June 29, £3,000, part of amount outstanding July 1 
1908. 

BLAENAVON CO., LTD., ironmasters. Satisfaction regis- 
tered June 17, £2,233, part of amount registered August 24, 
IgII. 
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Chromium Plating of Metals 


A Review of the Present Position 


A great deal of confusion appears to exist with vegavd to the possibilities of chromium plating. 


We give below the 


main points of an article by Mr. D. H. Killeffer, published in“ Industrial and Engineering 
Chemistry,” in which the whole subject is carefully reviewed. 


Mucu interest and not a little unnecessiry mystery have 
centred lately around the electroplating of metallic chro- 
mium, a metal long known and long used in industrial alloys 
but only now commercially available as a pure metal. As 
long ago as 1854, Bunsen succeeded in electrodepositing 
chromium from solution, but nothing remotely approaching 
industrial application of this remarkably useful metal came 
into being until within a very few recent years. It is one 
thing to form an electroplate of chromium and quite another 
to make such a coating smooth, adherent, and commercially 
useful, as many failures in the past have clearly demonstrated. 


Properties of Chromium 

The properties of chromium which make it particularly 
useful to industry are its extreme hardness and resistance to 
abrasion, and its ability to withstand many of the ordinary 
agents of corrosion, including oxygen at high temperatures 
and superheated steam. Not only does the metal itself 
possess these properties to a remarkable degree, but a com- 
paratively thin electroplate of it on an unresistant base metal 
imparts these properties to the combination to a useful extent. 
The hardness of chromium on Moh’s mineralogical scale is 
Stated as 9, which places it in the class of emery and far above 
any other known metal. It is harder than iridium and the 
hardest of steels. In electroplating it some variations in 
hardness are possible according to the conditions of plating, 
but it is easily possible to realise its full hardness in a plate. 

Related to its hardness, but not necessarily inherent in it, 
is chromium’s resistance to wear and abrasion. Even very 
thin films exhibit this property to a remarkable degree, and 
metal parts subjected to the destructive forces of sliding wear 
can have their lives increased many fold by protection with a 
chromium plate. 

Resistance to Corrosion 

Chromium is decidedly resistant to a variety of chemical 
reagents, but it is not a panacea for all ills. It is unaffected 
by the ordinary atmospheric agents of corrosion, and retains 
a brilliant finish although exposed to rain, snow, and sea water. 
It resists all ordinary acids except hydrochloric and sulphuric, 
and is unaffected by sulphur compounds generally, including 
hydrogen sulphide, sulphur dioxide, etc. It is not discoloured 
by heating in air up to 300° C. and resists physical breakdown 
by oxidation up to 1149°C. Its melting point is 1520° C. 

Early chromium plates were unsatisfactory in their resist- 
ance to corrosion possibly because of the difficulty of making 
a firmly adherent plate free from pinholes, a condition obviated 
by recent improvements in methods of its application. The 
presence of pinholes is especially to be avoided in a plate on 
iron, as chromium is “ nobler ’’ than iron and its presence 
tends to increase the speed of electrolytic corrosion of iron 
with which it is in contact. In general, it is preferred for 
corrosion resistance to put the chromium on top of a nickel 
or copper plate to insure protection of the iron and complete 
adherence of the final protective coating. 

Conditions of Plating 

The method of application of chromium electroplates is 
subject to a wide difference in detail among the various oper- 
ators. The general principle upon which all commercial baths 
are now based is the use of a hypothetical compound, chromium 
chromate. Every bath contains chromium in both the trivalent 


and hexavalent forms and there is presumed to be a compound 
between these two. The plating operation consumes hexa- 
valent chromium, and this must be constantly replaced. In 
addition, the bath usually contains an acid such as boric, 
sulphuric, phosphoric, or hydrofluoric, which is neutralised 
by part of the trivalent chromium present. Some operators 
add relatively small quantities of other materials to improve 
the throwing power of the bath. The bath originally used 
by the Bureau of Engraving and Printing contains CrO,, 
250 grams; Cr,(SQO,);, 3 grams; and Cr,O(CO,)s, 7 grams, 
per litre. This is a representative bath. 

Variations in the temperature of plating have a profound 


influence on the character of the result. From a warm 
solution a bright, smooth deposit of great hardness is 


obtained at a temperature of 40° C. or higher. This type of 
coating is too hard to be satisfactorily buffed, and must be 
applied to a smooth undercoating or to a smooth buffed piece 
of work. Several operators prefer to apply this smooth, 
bright coating, as it avoids finishing of the hard chromium 
layer, and the undercoating of copper may be buffed more 
easily to a smooth brightness. One operator prefers to plate 
from a cold bath (cooled by water coils), and to buff the result- 
ing grey plate with abrasive. 

The current consumption of this plating operation is dis- 
proportionately large because chromium must be reduced 
from a valence of six to a valence of zero and hydrogen is 
deposited at the cathode along with the metal. The various 
operators have preferred current densities which are not all 
in complete agreement, but generally range from 1-4 to 20 
amperes per square decimetre on the cathode. At low current 
densities the cathode efficiency rapidly drops off and 4 to 5 
amperes per square decimetre is considered by many to te 
the lowest practicable limit, although others operate con- 
siderably below these values. 

The work is prepared for plating by several methods, 
depending largely on the use to which it is to be put and to 
some extent on the tastes of the plater. It is essential that 
the surface be smooth and clean, and this is ordinarily accom- 
plished by buffing and electrolytic cleaning. For wear 
resistance, as on engravers’ plates, bearings, etc., and for 
resistance to heat as on automobile valves and piping for 
cracking stills, the chromium is plated directly on steel. It 
is possible by careful cleaning to apply chromium directly 
upon cast iron, but this is not usual practice. Brass, copper, 
and nickel require no special preparation for plating beyond 
careful cleaning and buffing. It has been impossible so far 
to apply chromium to aluminium, but satisfactory coats have 
been obtained on duralumin. Satisfactory plates have been 
built up oninvar. For corrosion resistance and for a specially 
brilliant result, copper is ordinarily applied underneath the 
chromium, and one operator prefers to put chromium on top 
of thin layers of both copper and nickel on steel work. 


Applications 
The original use of electroplated chromium was_ for 
decoration and resistance to atmospheric corrosion. For 


this purpose it was early applied to automobile parts ordi- 
narily nickel-plated, and the increased life and resistance of 
the new metal have proved highly advantageous. Among 
its other valuable properties, chromium possesses a surface to 
which water will not easily adhere. Tarnishing of chromium 
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under ordinary conditions is quite impossible, and the only 
signs of use in service are actually on top of the surface and 
are not parts of it. This is in contrast to tarnish of most 
metals, which involves both the metal itself and surface 
accumulations. The practice of polishing tarnished nickel- 
plated articles with abrasives it is necessary to remove, not 
only the surface dirt, but also the oxide which forms a part 
of the surface after exposure. With chromium plates abra- 
sives are quite unnecessary, as no cxide forms under ordinary 
exposure conditions, and the mere wiping of the surface with 
a moist cloth will remove surface accumulations. 

Decorative chromium plates are used extensively on marine 
hardware—subject to severe corrosion by air and sea water— 
automobile parts, plumbing supplies, and mirrors. Less 
than one-tenth of a mil serves for ordinary decorative pur- 
poses, and usually this thin plate is applied over a buffed 
copper plate, as it is easier to finish the softer copper than to 
attempt to polish the chromium. Such a plate on an auto- 
mobile radiator shell has been in service for more than four 
years without sign of failure or tarnish. By plating the 
chromium on a perfectly smooth surface an extremely brilliant 
result can be obtained. Mirrors for automobile headlights 
are thus finished, and although the mirror originally has only 
about three-fourths of the reflective power of silver, it retains 
this indefinitely. Such a mirror will continue in service with- 
out loss of brilliancy many times longer than will a silver 
or nickel-plated mirror. 

Where comparatively high resistance to corrosion is required, 
as on automobile bumpers, radiator shells, etc., it is customary 
to cover steel with layers of either or both nickel and copper 
before putting on the finishing coat of chromium. In spite 
of using three separate platings, it is no more expensive to 
produce a finish by this method. which will withstand a 
100-hour salt spray test, than by simple nickel-plating. Ifa 
much shorter salt spray test or none at all is required, nickel 
alone is somewhat more economical, but in general the greater 
brilliance of chromium plate over a longer period gives it the 
advantage. Plumbing fixtures made of brass and plated 
with chromium require no polishing, a feature which has a 
strong appeal not only to the careful housekeeper, but also 
to the managements of large hotels. Thicker coats than those 
above are required to resist this type of corrosion, but the 
resulting saving in polishing equalises the cost. 

Resistance to perspiration makes chromium valuable as a 
decorative coating on such things as wrist watches, which 
might otherwise become tarnished, and its platinum-like colour 
has a strong appeal 

As Wear Resistants 

The hardness of chromium, its resistance to abrasive wear, 
and its low coefficient of friction make it particularly valuable 
as a protection to bearings and machine parts subject to wear. 
An automobile engine provided with chromium bearings 
throughout has been operated for as long as two weeks without 
lubricant and without the destruction of the bearings which 
would be expected had they been made of case-hardened 
steel. Cams subject to both rolling and sliding wear have 
been successfully plated with chromium with greatly increased 
durability, and many of the small inaccessible machined 
parts in automobile engines have shown similarly lengthened 
service after plating 

Fine gauges, whose usefulness depends upon the constancy 
of their dimensions in use, can be made accurate over longer 
periods by giving them a surface protection of chromium to 
prevent the wear that would otherwise soon render them 
useless. Machine parts of other kinds where accuracy of 
dimension and hardness are essential can be machined some- 
what smaller than the exact requirement, and the final finish 
given them by an accurately applied chromium plate. This 
not only leads to the recovery of parts accidentally machined 
beyond the limits of tolerance, but gives the parts a surface 
harder than any that can be secured by case-hardening 
and avoids the hazards of dimensional changes in heat 
treatment 

Engravers’ plates, used until they are actually worn out 
in the printing of currency and stamps by the Bureau of 
Engraving and Printing, are both difficult and expensive 
to make, and any increase in the service to be obtained from 
them is of importance. Chromium plating has been used 
to lengthen their lives to more than twice that of case- 
hardened steel and more than four times that of nickel plates. 


The useful life of electrotypes can be similarly increased six 
to ten-fold. 

The resistance of chromium to corrosion clearly points 
to definite applications in industry. It is useful in solving 
particular corrosion problems and, like other materials of a 
similar nature, it is not resistant to all corrosive agents. 
Chromium plating of piping and metal parts exposed to nitric 
acid, in its manufacture or use, materially increases their life. 
Sulphides, sulphites, and sulphur compounds so frequently 
met in industry scarcely affect it. Its life is much longer than 
iron or steel under such conditions and its cost is generally 
lower than that of the special alloy metals. The petroleum 
industry has found its combined resistance to oxidation by 
flue gases and to the sulphur compounds of petroleum of great 
value in protecting stills and piping. 

The paper industry is finding chromium-plated equipment 
satisfactory in resisting the corrosive action of sulphite liquor 
and soda liquor in the kraft paper process. The moulds used 
in forming rubber articles in the vulcanisation process may be 
profitably made with chromium-plated surfaces on account 
of the resistance of these to corrosion by the sulphur com- 
pounds in the mix, and especially because the rubber dough 
does not wet, and stick to, the chromium as it does iron. 

The cost of any kind of protection against corrosion is 
necessarily a ruling factor in any decision as to its final merit. 
Chromium plates ranging in thickness from 0-25 to 0-5 mil are 
considered satisfactory for most purposes, and within this 
range, and beyond, perfect coatings can be applied by methods 
now in use. The present cost of applying this protection 
varies rather widely, depending upon the character of the 
surface to be covered, but in general the cost of the operation 
on large quantity production is not more than double that of 
plating nickel and there is every prospect that this differential 
will be reduced as the newer art progresses. 

The U.S. Patent Situation 

Numerous patents cover the processes now in use in the 
United States for.chromium plating, and it is impossible to 
make a fair exposition of this subject in view of apparent 
conflicts between some of these patents and the absence of 
any court decisions on the matter. The Chromium Cor- 
poration of America, a subsidiary of the Metals and Thermit 
Corporation, has a group of patents covering its processes, and 
is prepared to do a jobbing business in plating and to licence 
others to use them. The Chemical Treatment Co. merged 
into the Chromium Corporation of America some time ago. 
For some time the General Motors Corporation has operated 
a process for use in its manufactures, and has recently acquired 
some patents and has applications for others pending. These 
patents are operated by the corporation in its own works and 
are licensed to the manufacturers of automobile parts pur- 
chased by it. 

The Metals Protection Co. of Indianapolis, an offshoot of 
the Haynes Stellite Corporation, owns a number of patents 
covering its processes, and is prepared to license users under 
them and to install equipment for chromium plating. This 
company has a commercial laboratory for developing specific 
uses for chromium plating and an engineering organisation 
for installing plants. The Bureau of Engraving and Printing 
at Washington is operating a process developed in the Bureau 
of Standards on the basis of Sargent’s work, but has no patents 
on it. What the outcome of any litigation will be can only 
be surmised, and it is quite within the range of possibility 
that mutual licensing may prevent expensive legal proceedings. 





World’s Steel Output 
EsTiMATES and returns of the world’s steel production 
compiled in Germany indicate that the present year may be 
a record for output. One hundred million tons of steel may 
be the total for 1927, if the present figures are maintained. 
The record quantity hitherto is 87 million tons. British and 
American pioduction, states the estimate, appears to have 
decreased since the’ first quarter of the year, the British 
falling -off—according to the available figures for the second 
quarter — being from 2,507,100 tons to 2,482,000. German 
steel works, on the other hand, continued to expand in output. 
Their average for the months of April and May last was 
I,311,100 tons, as compared with an average of 1,294,000 


during the preceding three months. French average produc- 
tion by the month fluctuates from 658,000 to 688,000 tons. 
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Improvements in Ingot Casting 
(FROM A CORRESPONDENT.) 
THE methods in general use to-day for the casting of ingots of 
non-ferrous metals and alloys are not substantially different 
from those in use long ago. It is true that in many directions 
improvements have been made, such as the substitution of 
iron for stone moulds, and the provision of facilities for more 
rapid working, but no very fundamental changes have been 
introduced. Much defective material which is produced is 
due to inherent defects in the metal—that is, imperfections in 
or on the original ingots. In recent years attempts in many 
directions have been made to improve the soundness of ingots 
and their surface quality, with the object of reducing the 
amount of defective sheet, rod and tubing, etc., produced from 
them. Much more is now known, as a result of these efforts, 
of the influence on resulting ingots of such factors as pouring 
temperature and speed, and mould temperature. The number 
of different mould dressings in use is very large, and while 
many may possess minor advantages peculiar to themselves 
and in the particular circumstances in which they are em- 
ployed, they all function fundamentally alike. : 
Splashing in the Mould 

In the process of casting, one of the factors of greatest 
moment in connection with the production of good ingots is 
that of the splashing and turbulence of metal in the mould. 
In the ordinary way of top-casting there is no help for this, 
for the metal in the first instance falls in a stream from some 
six inches above the mould mouth to the bottom of the mould, 
which is quite frequently as much as, and more than, thirty- 
six inches long. Clearly the splashing and disturbance is 
greatest at the commencement of pouring and diminishes in 
extent as the mould is filled. Where the moulds are not 
provided with runner boxes it is very doubtful whether the 
metal reaches the bottom of the mould before striking one 
of the mould faces. Metal splashings often solidify on the 
mould walls above the metal level and, since the mould is 
comparatively cold, there solidify. As the metal level rises, 
and solidified splashings are covered, they may cr may not be 
remelted. Where they have become coated with an oxide 
layer or film they cannot well be reabsorbed into the main body 
of metal, and thus in the finished ingot constitute a defect 
which very frequently remains undetected until subsequent 
working has proceeded to an advanced stage. 

Turbulence within the mould also gives rise to the tendency 
to entrap carbonaceous material from the mould dressing, 
either between the metal and the mould face, giving rise to a 
bad surface, or within the ingot itself, producing internal 
defects. It is quite clear that any method of pouring or 
casting which succeeds in reducing the amount of turbulence 
and splashing will be conducive to reduction in amount of 
defects in and on the ingcts and in material fashioned there- 
from. 

In casting, another factor of importance—and this applies 
with greater significance to metals and alloys which are readily 
oxidisable in the molten condition—is the oxidation which 
takes place between the metal leaving the crucible and its 
entering the mould. In normal pouring the stream of metal 
is comparatively narrow and small, and thus a very large 
surface is exposed to oxidising influences. This applies 
equally tu methods of top and bottom pouring. In the case 
of aluminium bronze, an alloy which possesses many useful 
and desirable properties, and is superior in many respects to 
expensive straight tin bronzes, ordinary methods of pouring 
are not verv successful, for the inclusion within the ingot of 
particles of alumina results in the mechanical properties of 
the metal being impaired, and also seriously interferes with the 
machining qualities. So much is this so that it is difficult 
and expensive to work the alloy into tubes and wire, for the 
hard particles cause a severe wearing action on the tools. In 
1913 an apparatus was devised and patented by P. H. G. 
Deville whereby metals could be cast with the minimum 
amount of disturbance and the exposure of only a very limited 
surface of the melt to oxidising influences. This invention 
constituted the most notable innovation in casting practice 
made in recent years. 

The Deville Method of Casting 

In the first instance the method was applied to the casting 
of aluminium bronze alloys for coinage purposes, in order to 
overcome the inclusion of air bubbles, alumina, and other 


foreign matter resulting from oxidation and turbulence during 
casting, but its use has extended, particularly in France, to 
other alloys. The apparatus employed, and which has proved 
quite successful, consists essentially of an ingot mould, a 
refractory lined ladle, and a refractory lined channel to connect 
ladle and mould. ‘The three pieces are secured in a straight 
linc, and the metal, at a temperature considerably above its 
normal pouring temperature, is transferred from the melting 
crucible to the ladle, where it is allowed to remain some little 
time and entangled foreign matter from the molten 
mass to the surface. This is skimmed off, leaving a com- 
paratively clean surface, and the whole apparatus is rotated 
in a vertical plane so that the ladle ascends and the mould 
descends, the metal passing quietly from the ladle to the 
mould. The surface of the molten metal is thus always kept 
horizontal! and there is no turbulence or splashing in the mould. 
This results in the production of ingots with excellent surfaces 
with an almost complete absence of defects, and further, 
internal defects are likewise substantially reduced. 

In addition, therefore, to eliminating inclusions which make 
alioys of the aluminiurn brenze type difficult and expensive to 
machine, this method of casting reduces the amount. of metal 
which has to be discarded and scrapped owing to defects. 
The process is, of course, not limited in its application to these 
alloys, and although especially designed to overcome difficulties 
encountered in the manufacture of material of this kind the 
method could be applied—and in instances this has 
already been done—with beneficial results to other non- 
ferrous alloys, and possibly to steel also. 
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Pure Nickel for the Brewing Industries 

THE question of the suitability of pure nickel for vessels 
such as storage and fermentation tanks as used in the brewing 
industry was recently investigated, and in order to arrive at 
a definite reliable conclusion practical trials were instituted 
in one of the largest Austrian breweries. It is stated that 
a small fermentation tank, as well as a small storage tank of 
about 50 gallons, were manufactured in pure nickel and 
ntroduced into the sequence of operations in a normal manner, 
the beer passed through these vessels and was finally filled 
into bottles as usual; it was afterwards examined and 
brewing experts declared the taste to be absolutely unim- 
paired, the colour a perfect golden yellow ; in short the beer 
was absolutely normal in every way. The sample was then 
analysed for a possible nickel content, but a total absence of 
nickel or its compounds was established. This result of a 
practical trial would point to the suitability of nickel under 
working conditions. Nickel vessels of this type are made by 
the Berndorf Metal Works Arthur Krupp A.-G., who state 
that a large Austrian brewery has recently put into use eleven 
pure nickel fermentation tanks with a total capacity of 
70,000 gallons. The agents of the Berndorf Metal Works of 
Great Britain are Messrs. R. Whitehead, of 86, Hatton Garden, 
London. 





Platinum Metals in Canada 

FINALLY revised statistics on the output of the metals of the 
platinum group, as reported by the Mining, Metallurgical 
and Chemical Branch of the Dominion Bureau of Statistics 
at Ottawa, show that these precious metals were produced, 
in 1926, only in the provinces of British Columbia and Ontario. 
The total production of platinum being 9,521 fine oz., and 
of palladium, rhodium, etc., 10,024 fine oz. Canada, however, 
stands third in the world’s production, larger amounts coming 
from Russia, and Colombia, South America. In_ British 
Columbia, small quantities are found in placer deposits 
with alluvial gold and black sands; in Ontario, these rare 
metals occur with the nickel-copper-sulphide ores of the 
Sudbury district. Copper-nickel matte containing the precious 
metals is made at Coniston by the Mond Nickel Co., Ltd., 
and at Copper Cliff by the International Nickel Co., Ltd 
[The Mond matte is shipped to Clydach, Wales, for refining ; 
International matte is shipped either to the United States, 
for the manufacture into monel metal, or to Port Colborne, 
Ontario, for refining. When the copper and nickel are re- 
moved, the residues are further refined for the recovery of 
gold, silver, platinum, and palladium, with smaller amounts 
of rhodium and iridium. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


An Imperial Congress 

THE second Empire Congress of Mining and Metallurgy, the 
sessions of which have just been concluded in Montreal, and 
which has reached the “ visits and excursions ’”’ stage, is 
evidently going to be a very real success. The first of these 
Congresses was the one held at Wembley three years ago, the 
attendance at which was enormous. That the Empire is, in 
theory, self-sufficing so far as mineral wealth is concerned, is 
wellknown. What is required is to make it soin practice. We 
are still too greatly dependent on other nations for the actual 
supply of the needed industrial metals, seeing that the old 
home industries of making copper, zinc, and lead are slowly 
falling into desuetude. The fuel situation has, of course, much 
to do with the decay of the home manufacture of non-ferrous 
metals; that, and the absence of adequate water power. 
Yet water power is available in this country, and the latest 
of all the metal industries, that of aluminium, not only depends 
mainly upon water power, but is thriving and expanding. 
If it pays to import thousands of tons of bauxite and millions 
of tons of iron ore into this country, it should, in theory, pay to 
import far more copper, lead, tin, zinc, and antimony ores than 
are at present imported, while, from a “‘ safety first ’’ point of 
view, such a policy would seem to be imperatively needed. It 
is to be hoped that those responsible for the inception of the 
Empire Mining and Metallurgical Congress will do all they can 
to revive and foster the home industries as well as to develop 
and expand those of the outlying Dominions and frontiers of 
Empire. 


Survey of Imperial Mineral Resources 

THE survey of the Empire’s mineral resources suggested by 
Sir Thomas Holland and adopted by the Montreal Congress 
is not a task that will be undertaken by the British Geological 
Survey, but by independent technical bodies in the Dominions. 
So far as the mineral areas of the Empire are concerned, the 
geological surveys are very inadequate. Statistics, on the 
other hand, only relate to production. They give no idea of 
the Empire’s resources or reserves available for exploitation. 
The leading mining and metallurgical societies in the Dominions 
have done a certain amount of prospecting of special mineral 
groups, but no systematic survey of the whole resources of 
each territory has been undertaken. That is what it is now 
proposed to do. A general committee of experts will be set 
up in each Dominion or Colony, all the mineral areas will 
be mapped out, and a general reconnaissance made of the 
potential mineral wealth of each area. Among metals specially 
suggested for review are antimony, chromium, cobalt, man- 
ganese, mercury, nickel, tin, tungsten, and vanadium. 

“It is not pretended,’’ says Sir Thomas Holland, “ that 
the British Empire can ever be independent and completely 
self-contained in mineral resources. The Empire, more nearly 
than any other national unit, possesses the variety of minerals 
required for modern industries, but of some essential minerals 
we could not produce enough to meet our peace time industrial 
requirements. The American assumption that they possess 
nearly full knowledge of the distribution of important mineral 
deposits may be approximately accurate for the United States, 
but it would be unwise to apply it to Canada, to ou: African 
Colonies, or to Australia. In any of these partially explored 
areas there may well be deposits large enough and rich enough 
seriously to divert the present stream of the metal trade. 
Even the new discoveries of manganese on the Gold Coast 
threaten to change the source of supply of these ores.”’ 


Unknown Possibilities 

Sir THomas, who was formerly director of geological survey 
in India, quotes that great country as an example of the 
possibilities. Before the geological survey was organised, 
relatively lean iron ores were known to exist, and until about 
twenty years ago no one suspected the existence of the massive 
hematites covered by the jungles of Orissa and adjoining 
parts of Chota Nagpur. The reserves of ores (carrying an 
average of 60 per cent. of iron) are now estimated to run into 
several thousand million tons; and since the war, India has 
become an exporter of pig-iron even to the United States and 
to Great Britain. Ninety per cent. of the world’s nickel 


comes from a single district in Canada. Is it not possible, 
he asks, that the Canadian forests which cover much of the 
great crystalline complex, still hide more than one Sudbury ? 
After the discovery of the Bushveld complex in the Transvaal, 
even Canada may not for long retain its monopoly. 

There are also great mineral possibilities in Australia— 
especially Western Australia—as the Empire Marketing 
Board and the Development and Migration Committee realise, 
since they propose to “ take a look over’’ that Dominion, 
prospecting for what was overlooked in the old days of the 
gold rush. In Southern Rhodesia, the chromite mining 
industry is only twenty years old, yet the output is now more 
than ten times that of New Caledonia, which was previously 
the chief source of that mineral. Nigeria and the Gold Coast, 
Kenya, Uganda, and Tanganyika are all potential sources of 
new mineral wealth; and with what Sir Thomas Holland 
calls ‘‘ mineral watch committees ’’ set up in each of the 
Dominions and Colonies, a great stocktaking of our mineral 
resources might reveal Empire riches that are now hardly even 
suspected, 


Metallic Coatings 

PROTECTIVE coatings are employed both for utilitarian and 
for artistic ends. That gold, hammered out to a degree of 
extreme tenuity, could be made to serve both purposes, appears 
to have been known for at least 7,000 years, and was employed 
for the covering of wood ages ago. “ Rolled gold” is a 
familiar device of to-day, but it has not hitherto been found 
possible to devise any really satisfactory pigment having real 
gold powder as a base. Bessemer “ gold paint ”’ is, of course, 
not gold at all, but made from brass, and tarnishes and 
blackens very soon. A 10 per cent. aluminium alloy with 
copper wears better, but a really durable gold paint whch will 
preserve its lustre is not as yet a commercial proposit’on, and 
gold leaf and gold plating by electro-deposition remain the 
only feasible modes of using gold as a protective coating. 
Silver foil is not used, for obvious reasons, and silver paint 
is invariably nowadays a paint with an aluminium base, 
preferably of high grade metal. 

“ Aluminium Bronze Powder” 

ALUMINIUM bronze powder is a misnomer, as applied to the 
base of the silvery pigment with which we to-day paint our 
fences, gates and lamp-posts. The base is powdered alumin- 
ium, but trade terms die hard, and so, in common parlance, 
it remains “‘ aluminium bronze” powder. As in all arts, the 
technology of the manufacture and preparation of the alumi- 
nium powder requires the utmost skill, care, and experience if 
the best results are to be obtained. The aluminium employed 
should be free from iron and from silicon, which not only make 
the metal hard and difficult to stamp, but detract from the 
silvery appearance of the powder. A few articles on the subject 
of the manufacture of aluminium powder and paint have been 
published from time to time in the technical papers. Now, it 
has a book to itself the latest addition to the Chemical 
Catalog Co.’s series being devoted wholly to the subject. 
(Aluminium Bronze Powder and Aluminium Paint, by Junius 
David Edwards, 12s. 6d. net.) 


The Leafing of Aluminium Powder 

THERE appear to be no reservations in Mr. Edwards’ useful 
little book, wherein the whole art and mystery is fully revealed. 
He has much to say respecting the interesting property of 
“ leafing,”” upon which much of the success of the operations 
depends. The flakes in the properly prepared powder measure 
0°00007 in. in thickness, and in the best grades the ratio of area 
to thickness may be as high as 200 to 1. Ability to leaf isa 
property of polished powder only ; it is influenced by the kind 
of polishing and by the medium employed, and may deteriorate 
by prolonged contact with a liquid or paint vehicle. The 
latter has to be chosen carefully. The industry of aluminium 
paint-making is one of steadily growing importance, and has its 
special technique, methods of testing, and specifications. 
The paint itself has remarkable properties of spread and 
opacity, and a high degree of corrosion-resistance. A curious 
point is referred to by Mr. Edwards. This is that smooth 
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glossy surfaces collect and hold more dirt than surfaces painted 
with a flat finish. Also, he states that aluminium paint collects 
less dirt than many white and light coloured paints, and that 
it washes relatively clean on exposure to rain. Evidently it 
is a most valuable adjunct in the protection of exposed surfaces, 
and this being the great desidevatum of the day, those inter- 
ested will welcome Mr. Edwards’ useful little book. 


Magnesium Resources 

Ir is devoutly to be hoped that no considerations of a 
“ vested interest ’’ type will be allowed to stand in the way of 
the creation, before long, of a real magnesium industry in 
Great Britain. The metal is apt to be regarded as a rival to 
aluminium—as it undoubtedly is. Other countries are making 
marked progress, although, from motives of policy, no statistics 
of production are forthcoming. In America, for instance, these 
figures have been withheld for years, and no reliable estimates 
of either German or French production are available. The 
“magnesium sense ”’ in this country is certainly undeveloped 
as yet. Hitherto the carnallite deposits of Strassfurt have been 
the main sources of magnesium on the Continent, but the fact 
that one of our own mandated territories contains untold 
wealth of magnesium resources has passed, practically, without 
comment. References to the magnesium chloride content of 
the waters of the Dead Sea, in Palestine, were made in an 
article on magnesium, which appeared in THE CHEMICAL 
AGE in November 7, 1925. A recent article in The Times 
of August 15 amplifies the particulars as to the resources 
of Palestine in magnesium salts. It is stated therein that the 
geologist of the Palestine Government estimates the amount 
of magnesium chloride present in the waters of the Dead Sea at 
22,000 millions of tons, while the magnesium bromide salts are 
estimated at 980 millions of tons. It is proposed to evaporate 
the waters and recover the “‘ carnallite ’’ which will be marketed 
for the manufacture of ‘‘ cotton goods, refractories, and cement 
compounds.”’ If nothing more is done with the magnesium salts, 
this country will lose a great opportunity, which other coun- 
tries are practically certain to recognise and to use to the fullest 
advantage. In the meantime, the amount of magnesium con- 
sumed in the United States doubled itself in the year 1925, 
while the price per pound for the ingot metal fell from $1.07 
to 86 cents per pound. Only about 4 tons of the metal was 
imported, as against 91 tons in 1922, while as 137 tons were 
consumed, it is not difficult, official reticence notwithstanding, 
to estimate the United States production as being within the 
neighbourhood of 130 tons per annum in 1925, and probably 
twice as much last year. 





Nickel Tanks for Transporting Corrosive Liquids 

WHAT is described as the first transport tank constructed 
entirely in malleable nickel in this country has recently been 
built for supply to a firm in Malaya for the transport of a 
liquid containing a small percentage of alkali. Tanks of iron, 
steel, or lead-lined steel were not permissible owing to the 
action of the liquor on the metal, with consequent effect on 
the purity of the liquor. Pure nickel was the only apparent 
solution of the problem. Even glass-lined tanks possessed 
the disadvantage that the lining might be cracked in transport, 
and also that the alkaline liquor might also have some solvent 
action on the lining. The tank is of 330 gallons 
capacity, and is built up entirely of welded malleable nickel 
plate, one-eighth inch in thickness. The butterfly nuts and 
bolts on the manhole are all of nickel, as is the run-off pipe, 
whilst a solid nickel valve was also subsequently fitted. The 
tank was mounted on hardwood bolsters with a cushion of 
Sorbo rubber strip to check vibration and shock. The chassis 
s a standard Morris 30 cwt. type, fitted with oversize tyres 
n order to reduce jolting as much as possible. 


glass 


No Substitute for Manganese in Steel 

In the manufacture of steel no satisfactory substitute for 
manganese is known, declares the United States Bureau of 
Mines. In Germany during the years 1917 and 1918, the 
shortage of manganese necessitated trial of many substitutes, 
such as aluminium in the form of silicon-aluminium alloys. 
Aluminium has a greater affinity for oxygen than manganese, 
but the oxidation of aluminium produces alumina, which is 
relatively infusible and often remains in the steel as slag 
inclusions. Aluminium cannot eliminate sulphur or change 
the condition of sulphur as manganese can. A slight excess of 


aluminium tends to produce large pipes inthe ingots. Silicon, 
in the form of ferrosilicon, probably has a greater affinity 
for oxygen than manganese, but its use is attended by the 
following disadvantages. In slight excess it causes large pipes 
to form in ingots; the products of oxidation remain in the 
steel ; it has no effect upon sulphur and no effect on the mole- 
cular arrangement of the metal. Ferrotitanium is the most 
powerful deoxidiser known. Titanium does not alloy freely 
with iron, and imparts to steel qualities that are not accept- 
able to the trade. Calcium, sodium, vanadium, and boron 
alloys have been tried as deoxidisers, but homogeneous steel 
was not produced when they were used. 


A Book on Titanium ; 

THE publication of the series of monographs issued by the 
American Chemical Society is being steadily pressed forward. 
One of the latest volumes to hand is Titanium (with special 
reference to the analysis of titaniferous substances), by 
William M. Thornton, Jr. (New York: The Chemical Catalog 
Co., pp. 262. $5). The subject is discussed under the follow- 
ing headings: The occurrence of titanium in nature; the 
general chemistry of titanium ; the industrial applications of 
titanium and its compounds ; and the detection and estima- 
tion of titanium in its various associates. A special chapter 
is devoted to reagents, and the book closes with a very 
exhaustive list of references to the original literature. 
As is indicated on the title-page, much attention is devoted 
to the analytical side, the part of the book dealing with this 
matter occupying about 140 pages. The chapters in this 
section deal with the qualitative detection of titanium : 
gravimetric methods of determination of the metal (the 
separation from other metals being discussed in detail) ; 
colorimetric methods of determination ; oxidimetric methods ; 
and the determination of titaniferous materials. In the latter 
chapter is a section devoted to the analysis of titanium-con- 
taining metals and alloys, which details methods for the 
analysis of metallic titanium, titanium carbide and ferro- 
titanium; for the determination of titanium in mangano- 
titanium, cupro-titanium, and other alloys; for the deter- 
mination of titanium in iron and steel (pig-iron, cast-iron, 
plain carbon steel and zirconium steel) ; and, finally, for the 
analysis of slags and refractories. 


Fatigue of Metals: Magnetic Investigation 

AN investigation on the effect of repeated stress on the mag- 
netic properties of steel is under way in the United States 
Bureau of Standards. It is known that the application of 
static axial stresses below the elastic limit do not produce a 
permanent change in magnetic properties after removal of the 
stress. The results of the present investigation (a preliminary 
paper on which is in preparation) show, however, that repeated 
bending, such as occurs in the usual rotating beam fatigue test, 
results in easily measurable changes in magnetic permea- 
bility. The changes take place most rapidly in the early part 
of the test and proceed at a decreasing rate as the test is 
continued. It has been found that five cycles of stress are 
sufficient to bring about a measurable magnetic change. The 
magnitude of the magnetic change depends upon the intensity 
of the stress and the number of repetitions. Analysis of the 
data so far obtained on a single type of steel indicates that 
the change in magnetic permeability produced by repeated 
bending is of the same nature as that resulting from the 
relief of a comparative stress. This change is probably caused 
by redistribution of internal stress. This investigation is being 
continued, as it now appears very probable that by this method 
of investigation much can be learned of the fatigue of metals 
that could be learned in no other way. 


Dismantling of Famous Steel Mills 

Ir has been announced that Thomas W. Ward, Ltd., of Shef- 
field, have bought the famous Spencer Rolling Mills at New- 
burn-on-Tyne, and intend to dismantle them. These famous 
steel rolling mills have lain idle since the spring of 1924, when 
the firm ceased to exist as a going concern. Over 2,500 men 
were normally employed there, and the fame of Newburn 
steel was one of the boasts of Tyneside. The mills started in 
1810 and kept pace with all the developments in the production 
of steel. The sale includes 12 Siemens-Martin smelting furnaces, 
and other plant, and the acreage is about 43, with a river 
frontage of 1,100 yards. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THE quietness which usually prevails at this season of the year 
has again characterised conditions in the iron and steel trade 
during the month of August. The general holiday with which 
the month started had its customary effect. Many of the 
works were closed for a few days, while others remained closed 
the whole of the week. Since then business has continued 
quietly on the same lines as in the previous month. There is, 
however, some evidence of a slight quickening. It is realised 
that the holiday season is nearly over, and with the approach 
of the last quarter of the year there are expectations of better 
trade? The markets have been well attended, and although 
there has been no large volume of business transacted, there is 
a more active tone in the market. Probably during the next 
week or two we shall see the effect of this in increased trade. 
Better Prospects 

This expectation has communicated itself to the Stock 
Exchanges as well as to the iron and steel markets. There has 
been a lot of buying of industrial shares, and many of the coal 
and steel shares have advanced appreciably in price. The 
fact that the season of the year is approaching when trade 
usually brightens up a‘ter the holiday dul ness is sufficient to 
awaken interest, and this in turn leads to more business being 
done. At the same time it would be more satisfactory if 
there were a more solid foundation on which to base one’s 
hopes of a trade improvement in the closing months of the 
year. It is realised that the steel trade is in the most critical 
period of its existence and that something will have to be done 
to ward off disaster. 

It is this fact which has led to the formation of the rebate 
scheme which is one of the outstanding events in the history 
of the trade. Under this scheme rebates are to be given to 
consumers who use nothing but British steel, but there are one 
or two interesting points in connection with it which make it 
worth while to consider the reasons for such a proposal. 


Price Regulation 

At present, there is no central association of steel makers 
for the purpose of price regulation. Each district has its own 
association, the plate makers on the North-East Coast, the 
section makers in the Midlands, and the Scottish steel makers, 
and there is also the British Joist Makers’ Association. Each 
of these has its rules for the maintenance of prices and for 
regulating the conditions of operation. From time to time 
there is a joint meeting of all these separate associations, at 
which the steel trade of the whole kingdom is brought under 
‘Teview and minimum prices are fixed for the various products 
within the scope of the separate associations. The mainten- 
ance of these fixed prices has been a matter of serious import- 
ance, as it is well known that unless some agreement of this 
kind were in force there would be wholesale price-cutting 
among the various steel works, as there is not enough trade 
to keep them all busy. The prices so fixed cannot be con- 
sidered remunerative, but they ave as high as it is practicable 
to have them in view of the foreign competition and trade 
conditions generally. Consequently every effort has been made 
to ensure that these minimum prices shall not be underquoted. 

On the whole these efforts have been fairly successful, but, 
as pointed out on several occasions, there have been numerous 
instances of evasion by the associated makers. One great 
weakness of the position was that the combined associations 
did not include the whole of the makers of the scheduled 
products controlled by the associations, and while there was 
a general agreement between the associated and the non- 
associated makers for the maintenance of prices, it remained 
a source of danger that there should be any firms not bound 
by the agreement. The scheme now drawn up has a twofold 
purpose: First, to make a determined attempt to restrict 
the use of foreign steel in preference to British ; and, secondly, 
to compel the whole of the makers of the controlled products 
to come into the scheme and thereby become pledged members 
of one or other of the associations. 


The Rebate Scheme 

In pursuance of this twofold object, a circular has been 
sent out to all consumers of steel in Great Britain and Ireland 
Stating that on all sales of the controlled products within the 


kingdom a rebate of 5s. per ton (7s. 6d. in the case of joists) 
will be paid to the consumer at stated periods on the express 
condition that the consumer shall have purchased the whole 
of his requirements of these products from one or other of the 
associated makers of whom a list is given in the circular. 
Additional rebates are to be given for orders of definite 
quantities of any one section of joists, up to a maximum of 
12s. 6d. Forms are to be signed by the consumers agreeing 
to become parties to the scheme, and a declaration of compli- 
ance with the conditions has to be made before the rebate can 
be claimed. 

There are two features worthy of note. Any consumer who 
becomes a party to the scheme is debarred from using foreign 
steel of the classes mentioned, unless he is prepared to forgo 
the rebate of 5s. The second point is that any steel maker 
who wishes to join in the scheme must be a member of one of 
the associations. This has removed the danger which existed 
so long as there were any non-associated makers, who were 
able to act independently of the associations. They have 
been compelled to become members, as otherwise their trade 
in the controlled products would slowly but surely disappear, 
as, for the purpose of the scheme, any maker who refused to 
join the association would have been treated in the same way 
as ifit were a foreign company. As'there was only one maker, 
or at the most two, of the contro‘led products who remained 
outside the associations before the scheme was drawn up, they 
had no choice but to become pledged members, as they could 
not fight the combination of the whole of the other makers. 


An Ingenious Scheme 

It is quite an ingenious scheme, although whether it will 
succeed in its ostensible purpose remains to be seen. When 
one compares the continental prices with the home prices it is 
apparent that the margin is too great to be bridged by a rebate 
of 5s. per ton. Continental steel can be bought at prices 
ranging from {7 to £7 los. for plates and £5 15s. to £6 for 
sections delivered at the consumer’s works here, while the 
home prices are £8 7s. 6d. for plates and £7 12s. 6d. for sections, 
less the rebate. One therefore looks for other reasons for the 
project, and there are two possible ones. It has long been 
expected that there would be a reduction in the official prices 
of steel, as fuel prices are now less than they were prior to the 
coal strike, and there is thus no apparent reason for the con- 
tinuance of the advance which was put into force after the 
strike started. The steel associations realised that a reduction 
would have to be made, and this rebate scheme is a clever 
method of giving the reduction in such a manner as to confer 
the utmost benefit to the steel makers. 


Prospects of the Scheme 

The second possible reason is that the scheme forms a 
starting point for the formation of one central body which 
shall control the operations of the steel industry in this country. 
The absence of such a body has been one of the difficulties in 
the way of participation in the European cartel; and an 
essential preliminary to such participation would be the 
reorganisation of the steel industry so as to have one central 
selling organisation, the orders being pooled and distributed 
to the works best fitted to execute them. 

The scheme came into force on September 1, and its working 
will be followed with great interest. 


Market Conditions 

There is little or no change to report in the market condi- 
tions. Apart from Cleveland pig iron and Crown bar iron, 
which have been reduced during the month, prices remain 
unchanged. There is a little better business in pig iron, but 
orders for this as well as for steel continue scarce. The future 
is uncertain, and business continues to be of a hand-to-mouth 
nature. 

The number of blast furnaces in operation at the end of July 
was two less than at the beginning. The production of pig 
iron amounted to 645,800 tons, compared with 651,300 tons 
in June and 720,100 tons in May. The production of steel 


ingots and castings during July amounted to 682,900 tons, 
compared with 747,300 tons in June and 884,600 tons in May. 
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Some Inventions of the Month 


By Oar Patents Correspondent 

Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 
Metallurgical Furnace 

A FIXED or tilting reversible regenerative metallurgical 
furnace has been patented by B. Talbot, of Middlesbrough, 
which has an auxiliary bath at one or both ends adapted to be 
heated by hot waste furnace gases. A higher temperature 
can be obtained in these auxiliary baths by additional gas 
jets, and the valves for the gas and air connections may be 
reversed with the furnace. See Specification No. 273,779, 
dated March 5, 1926. 
Roasting Salphide Ores 

A process has been patented for roasting fine sulphide ores 
obtained in the form of a sludge—e.g., by the froth flotation 
process. Such ores cause difficulty during roasting owing to 
the carrying away of the fine dust by the roasting gases. The 
ore is mixed with an agglomerate of the same origin which has 
been disintegrated to a granular size, and the mixture sub- 
mitted to a blast roasting treatment. The sulphide ore and 
added material are in about equal proportions. See Specifica- 
tion 273,976 (Metallbank und Metallurgische Ges, Akt.-Ges., 
of Frankfort-on-Main, Germany), dated January 21, 1927. 
Refining Aluminium 

AccORDING to a process for refining aluminium, by Alumi- 
nium-Industrie Akt.-Ges., of Neuhausen, Switzerland, the 
impure aluminium is employed as anode in a molten electrolyte 
consisting of one molecular proportion of an alkali metal 
halide or alkaline earth metal halide and more than one 
molecular proportion of an aluminium halide. A mixture of 
sodium chloride and aluminium chloride having a melting 
point of 80°-100° C. is suitable, the working temperature 
being 120°-140° C. A voltage of o-02-0-04 and current 
density of 0-5 amps. per sq. dem. are employed. See Patent 
Application 272,246, having the International Convention 
date June 7, 1926. 
Sintering Refractory Metals 

REFRACTORY metals which are chemically active when hot 
e.g., zirconium—can be sintered by slowly heating the pressed 
powder in a high vacuum to remove the occluded gases at a 
temperature below that at which chemical combination with 
the metal occurs. The metal is then cooled in vacuo, and 
heated to the sintering point as quickly as possible in a gas at 
moderately low pressure—e.g., 1-2 cm. of mercury, or in a high 
vacuum. The thin film of oxide or nitride which forms 
protects the metal against further action. A preliminary 
sintering at 800°-1,000° C. may take place before the inter- 
mediate cooling. The final heating may be by induction 
currents, or electric resistance. See Patent No. 274,283 
(N. R. Davis, Manchester, and Metropolitan-Vickers Electrical 
Co., Ltd., London), dated July 26, 1926. 
Removing Silica from Zinc, Copper, and Vanadium Solutions 

ACCORDING to a Patent by R. H. Stevens, G. C. Norris, and 
W. N. Watson, of Broken Hill, Northern Rhodesia, the 
difficulty of separating the bulky gelatinous precipitate of 
silica from zinc, copper, or vanadium solutions can be avoided 
by agitation and heating in the presence of basic material, 
such as zinc oxide or lime, at a temperature of 55° C. The 
precipitated silica is then in granular form. The filter cake 
of silica is subjected to weak acid and water washing to remove 
any metal salts from it. The flow sheet of the process of 
recovering zinc electrolytically from zinc ores is given. See 
Patent No. 274,297, dated August 23, 1926. 
Chromium Plating 

AccorDING to a process for chromium plating by General 
Motors Corporation of Detroit, U.S.A., an anode of iron or 
steel is used, and an electrolyte of chromic acid of purity not 
less than 974 per cent., and 124 grams per litre of chromium 
sulphate with a little boric acid or a borate. The anode is 
not corroded. See Patent Application No. 273,659, having 
the International Convention date June 30, 1926. 
Alloys 

AN application for a Patent has been made by 5S. Chole- 
winski of Warsaw, for an alloy for bearings, consisting of lead 
97-98 per cent., calcium 0-35 per cent., barium 0-45 per cent., 
strontium 0-3 per cent., copper 0-5 per cent., and sodium 
o*4 per cent. 


Research on Sponge Iron 


Interesting Possibilities 

DEVELOPMENT of a limited iron and steel industry in certain 
western localities in the United States where, under present 
economic conditions, such operations are not commercially 
feasible, is suggested as the result of experimental work, in the 
production of sponge iron, performed by the United States 
Bureau of Mines, Department of Commerce, at its Seattle, 
Washington, Station. Sponge iron also promises to become 
of great economic importance in the leaching and precipitation 
of copper and lead ores. Sponge iron is the product formed by 
the reduction of iron oxide to metallic iron at a temperature 
below the fusion point of the constituents of the charge. A 
particle of sponge iron has the same size and shape as the 
particle of ore from which it was reduced, but, because of the 
removal of the oxygen from the oxide, it is much more porous. 
By reason of this porosity of sponge iron it reacts more 
vigorously and rapidly than the ordinary massive forms of 
iron. Under suitable reducing conditions sponge iron can 
be produced readily on a commercial scale at about gov® C., 
and can be magnetically separated from a large part of the 
associated impurities. 

Sponge iron will precipitate copper, lead, and numerous 
other metals from sulution. The reaction takes place quicker 
than when a massive form of iron, such as steel scrap or pig 
iron, is used as a precipitating reagent. and thus plant capacity 
is proportionately enlarged. Sponge iron is likely to be 
increasingly important in the hydrometallurgy of low-grade 
copper and complex lead ores ; its production insures a perma- 
nent and reliable source of metallic iron—a matter of much 
importance in view of the small supply of scrap iron and the 
distances that separate most copper and lead mines from 
iron-producing centres. It is conceivable that the future 
success of some large-scale leaching and precipitating processes 
for copper and lead ores may depend largely upon a supply 
of cheap sponge iron. In some chemical processes finely 
divided metallic iron is used as a reducing agent, and iron 
oxide is obtained as a by-product. This oxide could be con- 
verted into sponge iron and used again in the reduction process. 

‘* Direct Steel’’ Processes 

The possibility of making sponge iron and converting it 
directly into steel, thus eliminating the pig-iron stage, has been 
suggested from time to time, and hundreds of so-called 
‘direct steel ’’ processes have been proposed or tried during 
the past century. Unquestionably the production of steel 
from sponge iron has theoretical advantages over the standard 
methods. Moreover, the production of both steel and pig 
iron from sponge iron has economic advantages in certain 
localities. In regions remote from iron and steel producing 
centres, where coke is expensive and electric energy cheap, 
sponge iron made cheaply from iron ore and low-grade coal 
can probably be converted in the electric furnace into iron 
and steel that can compete with the imported products. 
The fact that both electric melting and the production of 
sponge iron can be conducted economically on a small scale 
makes such a process particularly advantageous in commu- 
nities that do not consume much iron or steel. Electric 
furnace processes, being inherently expensive, are not 
advocated for the manufacture of iron and steel except where 
conditions are unusual. 

Other uses of sponge iron will probably be developed once 
production has been established on a large scale. Some 
experiments have been made with respect to the use of sponge 
iron for the production of hydrogen from steam—the iron 
oxide formed in the process to be converted to sponge iron. 
The Bureau considers that the possibilities of using sponge 
iron for iron or steel production in America depend entirely 
upon the fulfilment of certain special conditions. The 
important requirements for the economical use of the sponge- 
iron electric furnace process are: Sponge iron cheaper, per 
unit of contained metallic iron, than low-grade iron or 
steel scrap; low costs for electric furnace conversion, in 
particular, cheap power ; high local costs for the production 
or transportation of iron and steel products made by 
standard methods. More detailed information in regard to 
these investigations is contained in Bulletin 270, “ Pro- 
duction of Sponge Iron,” 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 
ALLoys.—The mixture-gap in liquid iron-copper 

R. Ruer. Zeitschrift anorganische u. 
August 5, pp. 313-325 (in German). 

A study of the aluminium bronzes. I. J. Bouldoires. 
Revue de Métallurgic, July, pp. 357-376 (in French). 

A study of some of the causes of failure in heat-resisting 
alloys. R. Sutton. Trans. Amer. Soc. Steel Treating, 
August, pp. 221-234. The object of this investigation 
was to determine the causes of failure in heat-resisting 
alloys; specifically the reasons why nickel-chromium 
alloy carburising boxes show so large a variation in their 
actual life in the furnace. The type of boxes referred 
to are of the approximate composition 60 nickel, 18 
chromium, and 15iron. It is concluded that the principal 
reasons for the failure are: strains eaused by non- 
uniform shrinking ; ‘dirty ’’ castings; the allotropic 
form of casting; the rate of cooling; incomplete deoxi- 
disation and occluded gases; and the absence of a de- 
easifier, such as aluminium. 

Aluminium bronzes. II. J. 
Soc. 


alloys. 
allgemeine Chem., 


Strauss. Trans. Amer. 

Steel Treating, August, pp. 239-278. <A review of 
the constitution, mechanical properties, and resistance 
to corrosion of these copper-aluminium alloys with and 
without the addition of other elements. 

ANALYsIs.—The analysis of antimony alloys. 
Annales Chim. Analytique, July 15, pp. 
French). 


H. Vignal. 
193-190 (in 


CoRROSION, ETC.—On the non-rusting steels. B. Strausz. Z. 
Elektrochem., August, pp. 317-321 (in German). 

The practical problems of corrosion. I. A critical 
study of the use of inhibitive chemicals, U. R. Evans. 
J.S.C.I., August 26, pp. 347-355 T. 

Deterioration of structural steels in the synthesis 
of ammonia. J. S. Vanick. Tyvans. Amer. Soc. Steel 
Treating, August, pp. 169-194. Used in plant for the 
high-pressure, high-temperature synthesis of ammonia, 
the plain carbon steels soon showed their susceptibility 
to deterioration. Early work found some degree of 
success in a steel of the 0°3 per cent. carbon-1‘o per cent. 
chromiufm—o'18 per cent. vanadium type, and this steel 
was used until the commencement of the work now 
reported. From the study of 10 commercial steels, sub- 
jected to 8°3 per cent. ammonia at 100 atmospheres pres- 
sure and 500° C., it was found desirable that the carbon 
content should be low, that increasing chromium was 
helpful, as was the presence of tungsten. Tests were then 
made on a series of chromium-vanadium steels having 
carbon 0-115 per cent., chromium o-14 per cent., and 
vanadium o0-—0'65 per cent., and it was found that low 
carbon was desirable, and that 2°25 per cent. of chromium 
stopped selective penetration and intergranular fissuring 
and limited the depth of penetration to a tolerable extent. 
An explanation of the mechanism of the deterioration of 
the steels is advanced, in which ammonia is regarded as 
the active corrosive. 


The behaviour of bronze in cellulose bleach-liquor. 
W. Heike and F. Westerholt. Z. Metallkunde, July, 
pp. 285-287 (in German). The influence of tin- and lead- 
content, as well as tempering at 700° and 500° C. on the 
resistance towards attack by the bleach-liquor. The tin- 
content plays the most important part, that of lead being 
less important. Tempering at 700° C. is favourable in 
alloys rich in tin, unfavourable in those poor in it; the 
resistance is continually increased through long heating 
at 500°C, 


GENERAL.—Researches on the electrolysis of copper in the 
presence of gelatin. C. Marie and A. Buffat. J. Chim. 
Phys., July 25, pp. 470-481 (in French). 

The causes of the colours shown during the oxidation 
of metallic copper. F.H. Constable. Proc. Roy. Soc. A., 
August 2, pp. 570-588. 

A new differential dilatometer for the determination of 
volume changes during solidification. C.J.Smith. Proc, 
Roy. Soc. A., August 2, pp. 554-570. 


A metallographic polishing machine. O. E. 
and J. C. Whetzel. 
August, pp. 235-238. 

The rédle of dispersoidal-chemical factors in metal- 
lurgy. F.Sauerwald. Kolloid-Zeitschrift, July, pp. 242- 
253 (in German). 


Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


London Gazette, &c. 


Company Winding Up Voluntarily 
GURUM RIVER (NIGERIA) TIN MINES, LTD. C. A. 
Dodds, 3, Copthall Buildings, London, E.C.2, appointed 


as liquidator, July 206. 


Mortgages and Charges 

[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shali be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making tts Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
ts also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced.] 

ALUMINIUM CORPORATION, LTD., London, S.W. 
Registered July 28, £5,900 C debentures part of £500,000 ; 
general charge. */£1,247,522. August 12, 1926. 

BARROW HEMATITE STEEL CO., LTD. Registered 
August 12, {19,510 2nd debenture, to Trades Development 
Co., Ltd., 34/6, Gresham Street, E.C. ; general charge (subject 
to prior charge). *£1,097,879. April 5, 1927. 

BEARDMORE (WILLIAM) AND CO., LTD., London, 
S.W., steel manufacturers. Registered August 6, Trust Deed 
dated August 5, 1927 (supplemental to Trust Deed dated 
August 9, 1904, securing £231,400 debentures outstanding), 
providing for increase in rate of interest, etc.; charged on 
property originally charged. *£1,522,731 19s. 4d. December 
31, 1926. 

EBBW VALE STEEL, IRON AND COAL CO., LTD. 
Registered July 21, charge to Bank; charged on 250 railway 
wagons. *£573,000 (floating charge to secure bank overdraft 
up to this limit) and £781,200. July 13, 1926. 

INTERNATIONAL ALUMINIUM CO., LTD. (late BAUX- 
ITE REFINING CO., LTD.), London, E.C. Registered 
July 26, £5,600 mortgage, to Rt. Hon. Edward Sholton Baron 
Penrhyn, Wicken Park, Stony Stratford, and others ; charged 
on freehold land part of Parkian Farm, Llanfarisgrer, also 
leasehold land adjoining same. *Nil. December 15, 1926. 

KENYON (JOHN) AND CO. (SHEFFIELD), LTD., steel 
manufacturers. Registered August 2, £20,000 debenture, to 
Engineering and Mercantile Co., Ltd., 3, New London Street, 
E.C.; charged on Millsands Works, Millsands, Sheffield, also 
general charge. *£20,000. December 31, 1926. 

MONDEGO TIN DREDGING CO., LTD., London, E.C. 
Registered July 28, £10,000 debentures (filed under sec. 93 
(3) of the Companies (Consolidation) Act 1908), present issue 
£2,000; general charge. */22,500. April 26, 1926. 

PALMERS SHIPBUILDING AND IRON CO., LTD., 
Jarrow-on-Tyne. Registered July 23, Trust Deed dated 
July 22. 1927 (supplemental to Trust Deed dated April 9, 1919, 
and supplemental Trust Deed dated March 10, 1926), securing 
a variation in the rate of interest on £1,066,849 outstanding 
debenture stock and capitalised arrears of such interest ; 
charged on lands, premises, and shares specified in said deeds 
also general charge. *£1,362,109. August 6, 1926. 

PALMERS SHIPBUILDING AND IRON CO., LTD., 
Jarrow-on-Tyne. Registered July 4, trust deed dated June 24, 
1927, securing £650,000 6 per cent. 1st debenture stock and 
premium of 2} per cent. ; charged on freehold and leasehold 
properties at Monkton, etc. 100,000 fully paid up shares of £1 
each in Palmers Hebburn Co., Ltd., also general charge. 
*{1,362,109. August 6, 1926. 

THAMES METAL CO., LTD., 


Romig 
Trans. Amer. Soc. Steel Treating, 





London, E.C. Registered 


July 18, £5,000 charge to C. H. Brown, 121, Victoria Street, 
charged on land and property at Tower Works, 
August 26, 1926. 


aw. C.A: ; 


Northfleet, *Nil. 











October 1, 1927 


The Chemical Age 


25 


(Monthly Metallurgical Section) 





Monthly Metallurgical Section 


Published in the first issue of ‘The Chemical Age” each month. 





NOTICE.—Communications relating to editorial matter for our Monthly Metallurgical Section should be addressed to the Editor, 
Tue Cuemicat AcE, Bouverie House, 154, Fleet Street, London, E.C.4. Communications relating to advertisements and 


other business should be addressed to the Manager. 


Contributions will be welcomed from correspondents on any points 


of interest to metallurgists bearing on works practice or current research problems. 





Radium and Uranium : Extraction, Properties, and Uses 
By G. Malcolm Dyson, Ph.D., A.I.C. 


This article is an addition to a number of others, on the production, properties, and uses of various metals, which have 
been written by Dr. Dyson for this supplement, in which they have appeared from time to time. 


URANIUM itself is an element which has found, as yet, singu- 
larly few uses in pure metallurgy; indeed, it appears, in 
view of the ready oxidation, high density, and difficulty 
of preparation in the metallic state of the metal that uranium 
has very far to go before it can be considered a metallurgical 
success. It occupies a unique position with reference to 
radium, which is perhaps the most interesting of metallic 
elements. Uranium is one of the unstable elements, and is 
constantly, although slowly, changing into a series of different 
elements of which radium is one; in fact, we know of no 
manner in which radium can be produced save by the disinte- 
gration of uranium. This being so, it follows that radium 
must be sought for in the presence of uranium, and that when 
found it is accompanied by large quantities of the less valuable 
element. The actual ratio of the amounts of radium and 
uranium in any deposit depends on the age of the latter and 
upon the life periods of the various elements which form the 
degradation series between radium and uranium. The life 
periods of the elements concerned are usually stated thus :— 


ELEMENT. ATOMIC WEIGHT. AVERAGE LIFE. 
Uranium-1 oo ©6=s 9B 8 x 10° years 
Uranium-X, a. er 35'5 days 
Uranium-X, 1 1°65 minutes 
Uranium-2 234 3 X 10® years 
Tonium al 230 2X 10° years 
Radium e* 226 


2440 years 


It follows from such figures that since the life period of 
radium itself is shorter than those of the elements which 
precede it, that an equilibrium will be ultimately set up. 
The amount of radium which is present at such a point will 
be quite small, so that to obtain a small amount of radium 
a very large amount of uranium must be treated. From the 
point of view, therefore, of the extraction of these two elements 
one process alone need be considered. 

Occurrence of Uranium 

Of the various uranium ores which are distributed through- 
out the earth’s crust, pitchblende and carnotite are the two 
which have been most widely used. Pitchblende has a rather 
widely varying composition and consists mainly of the mixed 
oxides UO, and UO, in roughly equivalent proportions, 
together with quantities of the oxides, sulphides, and arsenides 
of the metals lead, calcium, iron, bismuth, manganese, copper, 
and aluminium, together with a small amount of silicates. 
An analysis of pitchblende by Ebelmen in 1842 disclosed the 
following composition :— 


Uranium oxides (2U0;.U0,) 
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The mineral carnotite presents a more definite composition, 
and approximates to a potassium uranyl vanadate contain- 
ing water of crystallisation, K,O.2U0,.V,0;.3H,O. The 
only other minerals of any considerable importance were, 
until recently, autunite, a hydrated calcium-uranium phos- 
phate, Ca(UO,),.(PO,)..8H,O, and torbenite, a similar deriva- 


tive of copper, Cu(UO,),.(PO,),.8H,O. Recently, however, 
a series of minerals has been discovered in fairly rich deposits 
in the Belgian Congo; the three principal minerals of this 
series are :— 


Curite 2PbO0.5U03.4H,O 
Kasolite 3PbO.3U0,.3Si0,.4H,O 
Soddite 12U03.5Si0,.14H,O 


The distribution of the uranium minerals, especially of 
pitchblende, is comparatively wide. The most famous mines 
are those of St. Joachimsthal. They were opened for silver 
in 1517, but in 1545 the silver began to “‘ peter out.’’ Since 
then nearly every known metal has been found in these mines, 
in one form or another. The pitchblende occurs there in 
small veins in beds of lime schist and gneiss, intruded with 
porphyry. A somewhat similar geological formation is 
associated with the Cornwall deposits of pitchblende, which 
are often to be found in slate intruded with greenstone and 
granite porphyry. Possibly the largest deposits of carnotite 
occur in Colorado, where the radium content of the ore is often 
as high as 5 to 10 mg. per ton. 


Treatment of the Ores 

The older methods for the preparation of radium-barium 
concentrates from the uranium minerals differed very little 
from one another. The ore was ground and fused with sodium 
carbonate, which process converted the uranium to sodium 
uranate. The residue was treated with dilute sulphuric 
acid, when the sodium uranate dissolved, leaving the radium 
in the residues as the sulphate, together with some calcium 
and barium sulphates and siliceous matter. The residues were 
then boiled repeatedly for long periods with a solution of 
sodium carbonate, which gradually converted the radium to 
the carbonate, which is soluble in dilute hydrochloric acid. 
To the acid extract was added a certain amount of barium 
chloride and some dilute sulphuric acid, insufficient 
of the latter being added to precipitate all the barium. The 
radium sulphate was carried down along with the barium 
sulphate, and the mixed sulphates were then filtered off 
and treated as barium-radium concentrates. 

A similar process can be applied to carnotite, and still 
serves as the best method for its utilisation. In practice 
the sodium carbonate fusion is substituted in the case of 
carnotite by a boiling with strong sodium carbonate solution. 
The filtered solution contains the uranium, whilst the radium 
remains in the residues and may be obtained by extraction 
with very dilute hydrochloric acid. It is converted to barium- 
radium concentrates in the manner described above. It 
may be added here that the precipitation of the radium along 
with the barium sulphate is not purely a question of simple 
precipitation. In many cases the amount of radium is-so 
small that the solution could hold it without any precipita- 
tion ; the phenomenon of adsorption is called into play when the 
barium sulphate takes the radium sulphate with it. 

Various modern methods for the treatment of pitchblende 
have been devised. The first differs but little from the older 
process, save that the second precipitation is avoided. The 
residue from the sodium carbonate fusion is extracted with 
hot water in place of sulphuric acid. The consequence 1s 
that although the uranium dissolves as sodium uranate, the 
radium remains behind as the carbonate instead of the sulphate | 





26 


The Chemical Age 





October I, 1927 


(Monthly Metallurgical Section) 





It can be easily extracted, therefore, by treatment with dilute 
hydrochloric acid, and converted to the barium-radium 
concentrates in the usual way. It is customary to add a 
little sodium nitrate to the fusion to assist oxidation, and to 
procure a more fluid melt. 


Treatment of High Grade Ore 

High grade ore can be treated with sulphuric acid immedi- 
aely. The radium sulphate is soluble in the concentrated 
acid, and upon dilution to about 1o per cent. strength, the 
radium and barium are precipitated, together with a little 
calcium. This process is inadmissible where the ore is con- 
taminated with pyrites, so that only a very small proportion 
of ores can be treated by this method. The advantages which 
the alkaline leach process presents may be summarised as 
follows: In the first place, the uranium and vanadium are 
separated from the ores at an early stage, while in the second 
place it eliminates a large number of metals from the con- 
centrates, owing to the solubility of their sulphates. Further, 
it does not involve the reprecipitation of the radium con- 
centrates until after filtration has taken place. On the other 
hand, the difficulties of an alkaline fusion lie in the fact that 
the silica goes into solution and reappears in the semi-colloidal 
state on acidification, a fact which leads to considerable diffi- 
culties during filtration, whilst, in addition, a large amount of 
acid is required for the neutralisation of the alkaline melt. 
The latter objection can be partly met by the use of saltcake 
for the fusion. The melt can then be finely ground with water 
and the radium extracted from the slimes. Another method 
which has the merit of economising the amount of alkali and 
acid required consists in grinding the ore to 20 mesh, mixing 
with 50 per cent. of its weight of sodium carbonate, and 
heating the paste obtained by adding the above mixture 
to sufficient water in an autoclave at 150° C., under a pressure 
of go Ib. 

For the extraction from carnotite and certain grades of 
pitchblende (including some of the Cornish ores), an acid 
extraction has proved to be the cheapest method. The finely 
ground ore is treated with concentrated hydrochloric acid, 
which must be free from sulphuric acid or sulphates, and after 
digestion the mud is pumped to pressure filters and filtered 
at 100 to 120 lb./sq. in. The filtrate is well diluted, and 
neutralised with sodium carbonate until a faint precipitation 
is observed. The barium chloride treatment can now be 
proceeded with. Barium chloride in the proportion of 2 lb. 
per ton of ore treated is added, followed by an excess of dilute 
sulphuric acid. The whole is stirred for two or three hours, 
after which the radium-containing mud is allowed to separate 
out. The filtrate contains the uranium and vanadium, and is 
worked up in the following way: A slight excess of sodium 
carbonate is added, by which means the iron and calcium are 
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precipitated and may be filtered off. Caustic soda solution 
is then added to precipitate the uranium as sodium uranate, 
whilst from the filtrate iron vanadate is obtained by the 
addition of ferrous sulphate. The iron vanadate contains about 
35 to 40 per cent. of V,O,;, but the precipitated sodium uranate 
is less pure and is contaminated with vanadium compounds. 
To effect a removal of these latter impurities, the sodium 
salt is mixed with very finely powdered charcoal and heated 
to 800°C. The uranium alone is reduced and the vanadium 
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can be leached out, leaving the uranium in the form of high 
grade oxide. This process is shown diagrammatically, in 
Flow Sheet 1. 

The process known as “ sliming,”’ is, however, the cheapest 
and most efficient of the modern processes for the extraction 
of radium values from minerals such as carnotite and pitch- 
blende. It:is shown diagrammatically in Flow Sheet II, and is 
controlled throughout by chemical and electroscopic analyses. 
The ore is first ball-milled to 60 mesh, and sufficient hydro- 
chloric acid added to dissolve all values. The quantity of 
acid to be used is arrived at by chemical analysis, values 
NaN 


He ORE HCL 


Liquor 1 


Ra Values Washi 
Filter, 


CAKE 


Residues 


Filtrate 


Kettle. Boil 


Filter. 
CARBONATES 


URANIUM 


Filtrate 


VALUES 
Pressure 
Kettle. 
Filter. 


BONATES 
W. 


DUMP VALUES EFFLUENT 


FLow SHEET II. 


being considered as vanadium, radium, barium, and uranium. 
Whilst stirring, enough dilute sulphuric acid is added to 
precipitate all the barium and calcium present ; time is allowed 
for the precipitate to form, after which the supernatant liquor, 
with the fine barium precipitate in suspension is floated off. 
Water is added to the residues to float off any remaining values, 
and this wash water is used for the extraction of the next 
batch of ore. 

The residues can usually be shown electroscopically to 
contain less than 005 per cent. of the values. The suspension 
of active precipitate is allowed to settle and then filtered. 
The filtrate may be worked up for vanadium and uranium, 
but it is customary to allow the solution after the removal 
of vanadium to run to effluent, the supply of uranium being 
much in excess of the demand. The cake from the filtration 
contains the radium as the sulphate mixed with much im- 
purity. It is digested in a pressure kettle with excess of 
sodium carbonate solution, which converts the sulphates to 
carbonates. The filtered mixture of carbonates is dissolved 
in dilute hydrochloric acid, precipitated again as sulphate by 
the addition of dilute sulphuric acid, and the whole process 
from the digestion in the pressure kettle repeated. The 
values are then transferred to the laboratory for more careful 
treatment. 

Laboratory Treatment 

The older process repeated the carbonation process in orde 
to obtain the barium-radium concentrates in a soluble state 
for fractional recrystallisation, but more modern processes 
involve the reduction of the sulphate to the sulphide in 
coal gas at 725° to 740° C., a procedure which is, however, less 
efficient than the admixture of the sulphates with one-fifth 
of their weight of powdered charcoal, followed by eight hours 
heating in a graphite crucible at 800°C. The residue is added 
to boiling dilute hydrochloric acid, when solution takes place 
with the evolution of hydrogen sulphide. The well-boiled 
and filtered solution is gently evaporated to dryness, and the 
residue submitted to fractional crystallisation. This process 
is quite simple, although tedious and requiring systematic 
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adherence to a carefully worked-out plan. The crystallising 
flasks, usually of silica, are arranged in batches of six. The 
crude salt which contains about one part of radium in 10° is 
recrystallised in the extreme right pot. The crystals which 
separate contain more radium than those remaining in solution. 
Thus the crystals pass from right to left through the series, 
becoming increasingly rich in radium, while the mother- 
liquor which passes in the opposite direction becomes almost 
free from radium (about 2 to 3 parts in 10%). After three 
series of crystallisation, the radium content is 5 to 10 parts 
per 10%, All other metals save barium and a little lead have 
by this time been removed, but before further purification, 
the remaining lead is removed as sulphide. The next stage 
is to convert the chlorides into bromides. The chloride 
solution is precipitated with powdered ammonium carbonate. 
The mixture is allowed to stand twenty-four hours, after which 
the carbonate is dissolved in 25 per cent. hydrobromic acid 
from which menstruum the bromide is repeatedly recrystallised. 


Ten to twelve fractionations are carried through on the bromide, 
after which the enriched bromides are sealed up until sufficient 
have been accumulated fora further series of crystallisations. 
The separation from 25 per cent. hydrobromic acid (factor = 2) 
is more rapid than with the aqueous crystallisations, and a 
radium-rich fraction is soon obtained. It is sealed up in a 
tube containing an inserted platinum wire, which can be 
earthed. 

Radium salts, when allowed to stand, become rose pink, 
especially if an almost equal amount of barium chloride be 
present. The metal itself has been prepared by the electroly- 
sis of radium chloride, the anode being of platinum-iridium, 
and the cathode being of mercury, in which latter the radium 
collected. The mercury-radium amalgam was heated in a 
current of pure hydrogen, when the mercury volatilised 
leaving radium metal as a brilliant white metal fusing at 
700° C. It appears to be very reactive, decomposing water 
very violently and forming a soluble oxide. 





Production of Aluminium from Clay 
American Investigation of Acid Extraction 


STUDIES for the development of acid extraction processes 
leading to cheaper methods for the production of aluminium 
metal from clays and other aluminium silicates which are 
very abundant in nature have been completed by investigators 
of the United States Bureau of Mines, Department of Commerce. 
The amount of low-silica bauxite, from which aluminium is 
at present principally obtained, available at low cost in the 
United States is not large, the Bureau points out, and imports 
of bauxite used by the American aluminium industry are 
increasing. Many power sites of the western Intermountain 
region could produce aluminium cheaply if a satisfactory 
source of aluminium oxide were available. 
The Bayer Process for Pure Alumina 

In the United States the chief method for making pure 
alumina for use in the aluminium and chemical industries 
is the Bayer process, state G. S. Tilley, R. W. Millar, and 
O. C. Ralston, in a report just issued. This process requires 
the use of bauxite as raw material. Moreover, the bauxite 
must have a low content of siliceous impurities, because during 
the process alumina is dissolved from the crude raw material 
by means ot caustic soda solutions which also attack silica. 
The silica in turn forms with sodium and alumina an insoluble 
compound which remains in the residue, causing prohibitive 
losses of alumina and soda. Iron in the bauxite is not a 
deleterious impurity. Few deposits of pure bauxite are 
known, and the impure bauxites are generally divided into 
high-silica and low-silica (with low or high iron) bauxites. 
The latter are worked at present. 

The main American production of low-silica bauxite comes 
from Arkansas, although some is found in Tennessee, Alabama, 


and Georgia. Imports of bauxite from British Guiana, 
Dalmatia, and France are increasing, and governmental 


and other restrictions have been placed on exports from 
Guiana. Moreover, aluminium is now produced only at such 
water-power sites as are easily available from the present 
sources of low-silica bauxite. Many power sites in the Rocky 
Mountain region are close to good supplies of clays or other 
aluminium silicates, and also to sources of supply of sulphuric 
acid, which can be produced very cheaply because the sulphur 
dioxide from which it can be made is now being wasted at 
many places. In Utah, Arizona, and Montana combined, 
the wastage of sulphur dioxide runs, not into hundreds of 
tons, but into several thousands of tons daily. 


Application of Acid Processes to Siliceous Bauxite 

With this situation in view, the Bureau of Mines decided 
to make a study of acid processes of extracting alumina. 
Acid processes do not suffer from silica contamination in the 
same way that the Bayer process does, and consequently they 
can be applied to the siliceous bauxites now unused by the 
Bayer process. On the other hand, these processes would 
have difficulty in handling the high-iron bauxites suitable 
for the Bayer process. On that account the acid processes 
need not compete with the Bayer process for raw material. 
Kaolin, alunite, leucite, glauconite, and other minerals suitable 


for acid decomposition are widespread ; acid plants for pro- 
ducing alumina need not be restricted to a few localities, as 
those using the Bayer process now are. 

The exact proposal studied by the Bureau of Mines was to 
treat a clay, alunite, or other material capable of decomposition 
by sulphuric acid, and then dissolve the resulting aluminium 
sulphate in water, the water being kept at the minimum in 
order to avoid excessive evaporation later inthe process. This 
aluminium sulphate scluticn contains as its main impurities 
iron, titanium, and silicic acid. Alkali metal sulphates are 
also present. By neutralising the excess acid the silica, 
titanium, and iron compounds can, by proper manipulation, be 
successfully thrown out of the solution and the resulting 
aluminium sulphate solution is ready for sedimentation, 
filtering, or other treatment to separate the impurities. This 
solution can then be evaporated and crystallised. The 
alkaline sulphates form alums which tend to crystallise before 
the aluminium sulphate does. Spray drying of the solution 
is also possible. The aluminéum sulphate crystals contain 
much water of crystallisation which must be properly elimi- 
nated: the resulting ‘‘ burnt alum ”’ can then be calcined at 
such a temperature that it will be dissociated thermally into 
aluminium oxide and the oxides of sulphur. The gases 
containing the oxides of sulphur are to go back to a sulphuric 
acid plant for return to the process. 

Further details are given in Bureau of Mines Bulletin 267, 
‘* Acid Processes for the Extraction of Alumina,’’ which may 
be obtained from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D.C., at a price of 15 cents. 





Sheepbridge Coal and Iron Co. 

THE ordinary general meeting of the Sheepbridge Coal and 
Iron Co., Ltd., was held at Sheffield on Monday, the chairman, 
Lord Aberconway, presiding. In regard to the company’s 
iron works, Lord Aberconway stated that they had put a 
furnace into blast as soon as the strike ended. The second 
furnace they were now rebuilding. Pig iron prices remained 
at an unremunerative level owing to the importation of iron 
from France. The price of coke had fallen, but it was not 
possible under existing conditions to produce pig iron at an 
economic figure ; but in the case of Sheepbridge the furnace 
carried overhead charges and supplied gas, slag, and pig iron 
for the works to the general advantage of the business, and 
therefore it was clearly in their interest to go on making iron. 
There had been sufficient demand to clear away nearly the 
whole of their stocks of pig iron and to clear their make from 
week to week, and, as there had been a fair demand for both 
dry and tar slag during the year and the foundries had been 
fairly well employed, it was obvious that they had not been 
losing by the operation of their blast furnace. There had been 
a good demand for pipes, but for the general castings orders 
had not been sufficient to keep the foundries employed to 
their full capacity. 
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Metallurgical Topics: Monthly Notes and Comments 
From Our Own Correspondents 


Institute of Metals : Programme for 1927-28 

THE Council of the Institute of Metals has just issued the 
1927-28 programme of the Institute, and of its Local Sections 
in Birmingham, Glasgow, London, Newcastle-on-Tyne, Shef- 
field, and Swansea. Over thirty papers are enumerated, 
covering such practical subjects as brassfoundry practice, 
permanent mould casting in aluminium alloys, special alloys 
in relation to the corrosion problem, gases in metals with 
particular reference to copper, and some metallurgical 
problems of the electrical industry. The general meetings of 
the Institute are as follows: March 7 and 8, 1928, annual 
general meeting, in the hall of the Institution of Mechanical 
Engineers, London ; March 7, 1928, annual dinner and dance ; 
May 8, 1928, annual May lecture; September 4 to 7, 1928, 
annual autumn meeting, in Liverpool. Copies of the pro- 
gramme can be obtained from the secretary, Mr. G. Shaw Scott, 
M.Sc., 36, Victoria Street, London, $.W.1. The commence- 
ment of the 1027-28 session of the Institute coincides with the 
opening of new offices and of an additional library and reading 
room at 36, Victoria Street, London, S.W.1. The latter is 
pleasantly situated and comfortably furnished; it should 
prove an attractive meeting place for members when in 
London. New members, as well as old, will be welcomed by 
the Institute to take advantage of these increased facilities. 
In March next the Institute celebrates its twentieth anni- 
versary, and it is expected that by then the membership will 
have increased totwo thousand. There has just been published 
an interesting booklet giving an account of the objects and 
work of the Institute. Copies are obtainable from the Secre- 
tary of the Institute at the above address. 


Silica Gel in Iron Metallurgy 

THE resources of colloid chemistry and the influence of 
catalysts, activators, and accelerators have been abundantly 
and successfully exploited of late in chemical technology, 
but much less so in practical metallurgical applications. 
There are, however, indications that metallurgists are begin- 
ning to recognise the possibilities of the results of research 
along such lines, and are even pytting into practical application 
some of the results derived from such studies in other indus- 
tries. Colloid chemistry may vet be invoked to supply an 
alternative to or to amplify the amorphous theory of strained 
metals. There are more than hints of some of these things in 
several papers read at the Glasgow meeting of the Iron and 
Steel Institute, held last week. From a practical point of 
view, the palm, in regard to interest, must be awarded to the 
paper by Mr. Lewis, on the use of silica gel for drying the 
blast in blast furnace practice. Silica gel is, at present, the 
most important of colloids industrially. Many of its applica- 
tions in industrial chemistry are familiar to readers of THE 
CHEMICAL AGE. 


The Wishaw Experiments 

Mr. LEwts (whose paper was discussed at length in the last 
issue of THE CHEMICAL AGE) describes the air blast drying 
plant at the Wishaw Works of the Glasgow Iron and Steel 
Co., Ltd. This plant, which is the first of its kind in the world 
so far as blast furnace practice is concerned, is designed to 
treat 35,000 cubic feet of air per minute, containing a maximum 
of 6 grains of moisture per cubic foot of air, and reduces the 
moisture to not more than 1°5 grains per cubic foot. The 
silica gel is disposed in trays, and is reactivated, from time to 
time, by the simple process of heating it. Before the plant was 
put into operation last May, both the moisture and the ore- 
to-coal ratio at the company’s blast furnaces used to vary 
within wide limits, and in very close proportion to one another. 
During the period described by Mr. Lewis, results of far 
greater uniformity have been obtained, with economy of fuel 
and the economy of the accompanying greater efficiency with 
which the furnaces work, and the greater pig iron yield they 
produce. With the diminished moisture content of the blast 
the output per furnace has been increased 17 per cent., witha 
fuel saving of nearly 5 lb. of coal per ton of pig iron effected. 
There are corresponding indirect economies as well, as is 
always the case when manufacturing processes are improved. 
There have been many processes for drying the blast, but 


some of them have proved too expensive to be usefully applied 
in British blast furnace practice. There is, too, a further 
interesting factor in blast furnace practice, and that is that 
it is not advantageous entirely to desiccate the blast. A 
minimum of water vapour exercises mysterious catalytic 
functions in the zones of reduction, and helps in the process. 
The silica gel method seems likely to solve a problem which 
has hitherto evaded all attempts to combine what is theoretic- 
ally possible with what is economically feasible in blast 
furnace practice. 

During the discussion of the paper, Professor C. H. Desch 
pointed out that the process of using some absorbing material 
for the moisture in blast furnace operation depended entirely 
on the perfect reversibility of the drying agent, and he under- 
stood that experiments made in Germany with calcium 
chloride failed because the process could never be made 
perfectly reversible. A very slight overheating during reac- 
tivation spoiled the calcium chloride. The remarkable feature 
of silica gel was its perfect reversibility. He, personally, had 
had occasion to watch the behaviour of silica gel in entirely 
different experiments—namely, on the absorption of various 
organic vapours—and it had been proved that silica gel could 
be used for years over and over again for absorbing al] kinds 
of vapours. The original specimen of silica gel was taken, after 
three years, and subjected to the first experiment which had 
been made, and the absorption curve obtained was exactly 
the same as it was originally. There seemed no reason why 
silica gel should not remain good indefinitely. 


Science in the Foundry 

THERE are some good, sound, practical men who consider 
that the slogan ‘‘ Science in the Foundry ”’ has been a bit 
overdone of late. Casting metal so as to make good castings 
of the right strength and soundness is an art, and there is 
something to be said—-as there usually is—on both sides. 
Much immature science has been misapplied in foundry 
practice and empiricists rejoice accordingly. In the meantime 
useful work is still being done along both lines: experience 
widens and improves in proportion as it is carefully tested 
and recorded, and in so far as the conclusions drawn from such 
experience are logically and properly drawn. As long as papers 
read before societies and institutions are written by men of 
experience in foundry matters, and are not written over the 
heads of those for whom they are ostensibly intended, much 
useful “‘science’’ can be imparted in a tactful way, and 
without a display of highbrow learning which a plain foundry- 
man is apt to resent. The young man fresh from college, with 
scientific training sometimes imparted in a bookish way, 
can work a good deal of havoc in a very short time in any 
foundry unless he early recognises his limitations. 
Amber Oil as a Core Binder 

THE Giesserei Zeitung has recently published some very 
interesting particulars, based upon the work of Professor 
Osann, on the use of amber oil as a core binder. Reasoning 
from analogy, and in view of the known usefulness of rosin 
oil, experiments were made and it was found that, like linseed 
oil, amber oil would bind pure quartz sand of suitable grain 
and size, yielding, after drying, very strong cores. Thus, in 
making radiator cores with amber oil as a binder it was found 
unnecessary to use core irons, and after casting, the sand was 
easily and completely removed by tapping the castings, which 
were found to be smooth, clean, anddense. The proportion of 
amber oil used was 4 or 5 per cent., and the temperature 
of drying found to yield the most satisfactory results was 
150° to 200° C., the greatest strength being usually developed 
at 175° C. In the case of 4 in. cores, drying should last from 
two to three hours, and the cores should be put into the drying 
ovens before they have been left standing too long. With 
either dry or wet sand the mechanical strength of such cores 
was found to be excellent. The amber oil can be mixed with 
molasses, even better results being then obtained. 


Zirconia Bricks 
GREAT things were expected of zirconia, but they have not 


matured. The material is certainly refractory, in a colloquial 
sense as well as in a scientific one. Le Coultre and Carl, in 
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Stahl und Eisen, have published some results of tests of zir- 
conia bricks having the following composition :— 


DION As psasuuaas 27°7 per cent. 
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They were nearly twice as brittle as fireclay or silica bricks, 
and six times as brittle as alumina bricks, but their compres- 
sive strength was nearly double that of fireclay, and their 
tensile strength much greater than that of other refractory 
materials, including carborundum. In regard to density 
and porosity they likewise compared very favourably. Their 
softening temperature was 900° C. higher than fireclay 
and 600° C. higher than carborundum, and their melting 
temperature was 2600° C. (the same as the softening temper- 
ature), whereas carborundum brick melted at 1700° C. For 
many practical purposes their low thermal expansion at high 
temperatures should recommend them. The thermal co- 
efficient of expansion is only half that of most fireclay materials. 
Zirconia bricks are very inert to chemical influences, and are 
not attacked by hydrofluoric acid or by bisulphates. Some 
results of their use in an open hearth furnace were given. 
The wear, after working 120 charges of 40 tons was only 
12 centimetres, as against 40 centimetres in the case of silica 
bricks. Although the price of zirconia bricks is high, the longer 
life of a furnace, and the consequent increased capacity and 
lower repair charges, may compensate for the higher initial 
outlay. 

Induction Melting 

THE recognised merits of high frequency induction furnaces 
for the melting and refining of steel was emphasised by 
D. F. Campbell in a paper read before the Glasgow meeting. 
It was stated that heating and melting were effected very 
rapidly, and that it was possible to melt 18 per cent. tungsten 
steel in 3 cwt. lots in 45 minutes, the cost of melting being 
equal to that in the case of Héroult arc furnaces. In high- 
frequency furnaces the electric current causes a very rapid 
rotating movement of the metal in the vertical plane, the speed 
of rotation being so great that in a bath of steel 15 in. in 
diameter the centre of the bath rises more than 1 in. above 
the metal at the circumference. This rapid circulation of the 
metal in contact with the slag quickly refines the metal, the 
heat transference between it and the slag being sufficient to 
maintain the latter in a fluid condition, and to ensure that 
intimate contact which is so essential to rapid and efficient 
refining. For example, a bath of steel containing 0-7 per cent. 
of carbon was left in contact with a slag containing oxide of 
iron for ten minutes, by which time the carbon was reduced 
to 0:24 per cent. 

Installations for the manufacture of tool steel usually 
consist of furnaces of 400 to 500 Ib. melting capacity, and each 
supplied with 150 kVA from a motor generator, the power 
factors of the furnaces being corrected by condensers. The 
output of such a furnace is about 450 lb. per hour, or 
about 4 tons per 24 hours, the exact output depending upon 
the quality of steel made and the number of ingots cast. 
Another typical application is the use of these furnaces in 
foundries making small castings. The high and uniform 
rate of heating of a mass of steel by high-frequency induction 
is also being applied to the heating of billets for tube-making, 
with prospects of success, and by special study it has been 
found possible to develop useful apparatus for the heating of 
mining drill steel, and the continuous heating of }-in. steel 
rods at the rate of 60 ft. per minute. The latter apparatus 
is likely to prove of value for patenting of wire and rods, for 
the heating of bars for nut and bolt making, and for miscel- 
laneous forging operations. 


Pulverised Fuel in Cupola Blast 

THE elasticity of pulverised fuel, whether for heating or 
power, is exemplified in the latest account, given in Stahl und 
Eisen, of its use in cupola practice. The influence of the 
introduction of coal dust with the blast into foundry cupolas 
on the success of the cupola process was made the subject of 
two comparative experiments, both of which were carried 
outinthesamecupola. By changing the fuel conditions of the 
charge from 11 per cent. coke to about 7 per cent. coke, 0-8 
and 0-9 per cent. coal dust respectively, the following advan- 


tages of coal dust additions were obtained :—(1) The melting 
capacity of the furnace was increased by 30-8 per cent. under 
normal operating conditions, and by 23 per cent. with forced 
draught; (2) the heat efficiency was increased by 30 to 
37 per cent. and to even higher ; (3) the amount of coke used 
was decreased by 37 and 36 per cent., respectively, whilst the 
total amount of fuel required was lowered by 29 and 31 per 
cent., respectively ; (4) asaving in blast air of 21 and 20 per 
cent., respectively, was effected; (5) on account of the de- 
creased amount of fuel used, the sulphur content of the iron 
was lowered by about 19 per cent. ; (6) the quantities of slag 
produced were also decreased, in accordance with the smaller 
quantities of coke and lime employed. The loss of iron 
amounted to 0-25 and 0-34 per cent., respectively, as against 
a loss of 0-23 and 0-27 per cent. if the cupola was operated 
without coal dust additions. Thus there was no increased 
loss of iron by slagging. There appear to be no disadvantages 
whatsoever likely to accrue from the addition of coal dust in 
cupola practice. 


Non-Ferrous Metals: Census of Production 


PRELIMINARY report No. 22 of the Census of Production 
(1924), dealing with the non-ferrous metals trades, was pub- 
lished in the Board of Trade Journal recently. The particu- 
lars of output of firms engaged in smelting, rolling, and 
casting include the following: brass and alloys of copper, 
value {11,511,000 ; copper (including copper sulphate), value 
£8,398,000; aluminium, value £3,774,000; antimony, 4,200 


tons, value £195,000; lead (including white lead), value 
£8,299,000; nickel, 10,400 tons, value /£1,169,000 ; nickel 


alloys, 4,300 tons, value £645,000 ; tin (including soft solder), 
£10,868,000 ; tungsten, 712,000 lb., value £103,000; white 
metal alloys (alloys of tin, lead, zinc, antimony, etc., other 
than soft solder), value {1,563,000; zine (including zinc 
oxide), value £1,795,000; total value, £52,573,000. 


Corrosion of Copper Pipes 

Discuss1nG the corrosion of copper pipes, Messrs. A. F. 
Dufton and F. L. Brady, of the Building Research Station, 
in a recent note in Nature, state that the presence of a metal 
tends to inhibit the corrosion of a more electro-positive metal. 
On the other hand, when a metal is coated with a material 
to which it is electro-negative, it is well known that intense 
local corrosion is apt to ensue if defects arise in the coating. 
Copper utensils are effectively protected by a coating of tin, 
the potential between copper and tin being about +0-4 volt. 
Tin, however, is not a suitable lining for copper water pipes. 
The explanation of this anomaly is that in a pipe the tin lining 
does not keep bright. On tarnishing it becomes more electro- 
positive and is ultimately electro-positive to copper. In this 
condition it is pernicious. The potential between copper and 
the tarnished tin lining of a pipe (in water) was found to be 
—o-r volt; this pipe failed by local corrosion. 


Hours in the Steel Industry 


AN assertion in a London morning paper that Dorman 
Long and Co. propose to repudiate the three-shift agreement, 
so far as it applies to the steel mill workers at their Port 
Clarence works, and to introduce two 10-hour shifts, has been 
categorically denied by Dorman Long and Co., who state 
officially that they know nothing about such a proposal. 
The suggestion in the article referred to was that the intro- 
duction of two 10-hour shifts, instead of three 8-hour shifts, 
as at present, would result in the unemployment of one shift, 
consequently increasing the number of unemployed men in 
the district. Dorman Long and Co. have always conformed 
to the national agreement, which covers the working hours and 
conditions of the men engaged in the steel trade, and there is 
not the slightest truth in the suggestion that they intend to 
depart from it. The iron and steel trades have been free 
from any serious disputes for a long number of years. The 
two national bodies representing the manufacturers and the 
employees have shown ability to manage their affairs with the 
minimum of friction and with the maximum of good feeling 
and co-operation. Any attempt on the part of any of the 
members of the Employers’ Association to depart from the 
terms of the national agreement without giving notice of the 
contemplated changes is contrary to the practice which has 
been observed in the past, and the proposal is not regarded 
at all seriously in Tees-side steel circles. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


THERE has been a little more liveliness in the iron and steel 
trade during the past month, and although this has not yet 
resulted in a definite increase in the volume of business passing, 
there is a more optimistic outlook for the autumn season and 
a somewhat brighter tone is evident in the market. This is 
no doubt due to a large extent to the influence of past experi- 
ence, which has shown that there is always a quickening of 
trade after the holiday season is over. The new rebate 
scheme has also contributed a little to this condition. It is 
now a month the scheme was launched, but it has 
not yet had time to reveal its full effect on the trade. It has 
not caused much excitement. There is considerable adverse 
criticism levelled against it, and there are numerous questions 
being raised as to its operation. Many of them have to deal 
with details of the payment of the rebate, but there are some 
which concern the general policy of the scheme, and the 
settlement of these may have an important influence on its 
success. 

The Rebate Question 

The avowed main object is to reduce the importation of 
foreign steel by substituting the British product, and thereby 
to increase output in this country and so reduce the cost of 
manufacture. This reduction of cost is a vital necessity 
to the iron and steel trade. The rebate of 5s. is a reduction 
in selling price which the trade can ill afford; in fact in many 
cases the works definitely cannot afford to make the reduction 
unless they can get compensation in the cost of production. 
At present increased output seems to be the only solution, 
and unless the scheme provides this increase the position is 
going to be worse than ever. Whether there will be an 
adequate reduction in the amount of foreign steel consumed 
remains to be seen, and it is very difficult to form an opinion 
about it just now. 

There are still considerable balances of contracts entered 
into before September 1 to be wiped off, and until these are 
completed the true position cannot be easily gauged. Many 
consumers, who had previously used only British steel, were 
compelled to fall back on foreign supplies during the coal 
strike when the home works were closed down, and unfortun- 
ately many of them have discovered that the cheaper foreign 
steel answers their purpose quite well, the chief drawbacks 
being the uncertainty as to delivery and uniformity of quality. 
Probably the rebate will have the effect of regaining the bulk 
of this trade, but it is not unlikely that some of the consumers 
will continue using the foreign steel even at the risk of losing 
the rebate, as the saving on the one hand may more than com- 
pensate for the loss on the other ; and if this is done there will 


always be the incentive to such consumers to increase the use 
of imported steel and so to reduce the disability they may suffer 


in respect of the British steel they have to buy. 


Attitude of the Merchants 


The attitude of the merchants is also of importance. There 
is a rather widespread feeling that the scheme will interfere 
with their business. The ordinary merchants, as distinguished 
from the stockholders, cannot claim the rebate themselves ; 
the claim must be made by the consumer, which means that 
the consumer will be put into direct touch with the works, and 
this may lead to a transference of some business from the 
merchants to the works. This will arouse opposition, and 
if the merchants find their fears realised they may be induced 
to work actively against the scheme by pushing foreign steel. 
Generally the position of merchants under the scheme is not 
too clearly defined, and there are certain essential points which 
require elucidation. No doubt these will be dealt with in a 
friendly spirit, so that this endeavour to rescue the British 
steel industry from its perilous condition may have a fair 
chance of success. 

It is not to be expected that the Continental makers will 
remain inactive if the rebate scheme seems likely to jeopardise 
their trade in this country. In Germany the matter is being 
very closely watched, and already prices have been reduced 
in order to meet this threat. So far there is no noticeable 


since 


change in the demand for Continental steel, as a large propor- 
tion of the imports are in materials which are not affected 
by the scheme, such as billets and small bars ; 


but it is 


certain that the English market will not be relinquished by the 
foreign makers without severe competitive efforts to retain it. 


The Quality Steel Market 


There is another point worthy of note. Hitherto the com- 
petition from abroad has been chiefly in ordinary steels, 
but there is evidence that the German steel makers are paying 
more attention to the quality steels, and that they intend 
making a bid for the English market in these. 

There is one matter of considerable interest in connection 
with the new scheme. Although consumers are compelled 
to confine their purchases of the controlled materials to the 
listed makers, there is nothing in the regulations to prevent 
these makers from buying foreign steel and selling it to their 
customers. It is known that some of the works have been 
buying semi-finished steel abroad and rolling it down for sale 
in this country, and they can continue to do so unless the 
customer requires a guarantee that the steel he buys is entirely 
British, in which case the guarantee will be given. It would 
be better if the conditions of the scheme were such that no 
foreign steel could be used by the makers who are parties to 
it in fulfilling orders for the controlled materials. No doubt 
all these questions will be satisfactorily answered shortly, so 
that the scheme can prove its worth. 

There is not yet much change in the market conditions. 
There has been no rush to buy, and most consumers are still 
pursuing their waiting policy. They are in a good position 
to do so, as the contracts entered into prior to the commence- 
ment of the scheme will carry them on for a time. Most 
of the works are fairly busy, and it is stated that there are 
less unemployed in the iron and steel trades now than at any 
time since 1920. If this position is to be maintained there will 
have to be an increase in the business placed, as most firms 
are still experiencing a more or less gradual decline in the 
weight of orders on the books, and unless the expected autumn 
revival materialises before long unemployment is bound to 
increase. 


The Market Position 


The pig iron market is showing signs of recovery from the 
recent depression, and although prices have fallen during 
the past few weeks, the market is now firm, and the tendency 
is for prices to increase. Current orders are about sufficient 
to absorb the limited production, and stocks are not being 
increased at the makers’ works. This is the least depressed 
branch of the trade. The position is somewhat similar with 
regard to hematite. There have been several attempts to 
secure further reductions in price for both East Coast and West 
Coast brands, but makers are taking a very firm attitude 
and have resolutely declined to lower the price, preferring 
rather to curtail production. There has been a fair amount of 
buying, as consumers are of opinion that although there is not 
likely to be an immediate advance, it is good business to buy 
forward at the present prices. 

In finished steel the prices remain unchanged, and as all 
the makers are parties to the rebate scheme the official 
minimum figures are being strictly maintained. In small 
bars, which are outside the scheme, there is a good deal of 
competition and prices are very lean. There is not only the 
competition of imported bars, but also the competition from 
the re-rollers who use the cheap foreign billets, and this com- 
petition is being increasingly felt not only in the ordinary 
qualities but also in the better steels for bright drawing, etc. 
The demand for steel plates is not brisk and the mills are 
feeling the lack of specifications. Foreign competition in this 
line is not so severe ; the real trouble is the over-supply from 
the mills at home. The price of boiler plates has been reduced 
10s. per ton, making the official price {11, although there is no 
difficulty in placing orders under this price. 

The production figures for August show a decline as com- 
pared with July. This may be due to holiday stoppages and 
to the falling orders books. The output of pig iron was 
596,100 tons, as compared with 645,800 tons in July, the 
number of furnaces in blast being nine less at the end of 
the month than at the beginning. The output of steel 
amounted to 645,500 tons, compared with 687,100 tons in 


July. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE, 


Iron ani Steel 

InN a recent patent application, F. Krupp, Akt.-Ges., Essen, 
Germany, state that low-carbon irons and steels can be 
rendered insensitive to the destructive action of liquids, 
gases, or vapours by quenching at a temperature in excess 
of 650° C., the precise temperature varying with the particular 
material. The latter may then be drawn at temperatures 
not above 750° C. See Patent Application 274,016, having 
the International Convention date July 7, 1926. 

The same firm describe cast irons which are non-magnetic 
or only weakly magnetic, and which contain 6 to I2 per cent. 
of manganese and 3 to 7 per cent. of silicon, or about 3 per 
cent. of carbon, 3 to8 percent. of manganese, I to 5 per cent. of 
silicon, and up to 4 percent. of nickel. See Patent Application 
274,035, having the International Convention date July 9, 
1926. 

Silicon-iron for use as a magnetic alloy should be as free as 
possible from slag and other solid inclusions such as silica, 
and should contain the silicon within narrow limits. V. B. 
Browne, of Tarentum, Pennsylvania, U.S.A., proposes to attain 
these ends by storing the molten metal, after production in 
the usual furnaces, in a relatively large receptacle, in which 
the slag and impurities can separate out. Small tappings 
are made at intervals, a corresponding amount of metal being 
added from the production furnace. The composition of the 
metal in the storage vessel is determined at intervals and any 
adjustment made either to the back itself or to the tappings. 
Owing to the large amount of metal in the storage vessel, 
relative to the amount of each tapping, its composition remains 
very constant. See Patent No. 276,190, having the date 
October 25, 1926. 

According to a patent by Sir R. A. Hadfield, F.R.S., man- 
ganese steels containing 11 per cent. and upwards of manganese 
are considerably improved, and yield better castings, free 
from cracks, if the phosphorus content is reduced below 0'065 
per cent. Such steel can be produced by melting carbon steel 
in a basic electric furnace, reducing the carbon and phos- 
phorus to small percentages, and adding the necessary amount 
of ferro-manganese also low in phosphorus. Thus the melted 
scrap may be treated with iron ore, and suitable slag-forming 
materials (lime and fluor spar) to remove carbon, sulphur, 
and phosphorus ; after an addition of ferro-silicon and further 
small amounts of limestone, fluor spar, and anthracite, the 
ferro-manganese is added and the metal cast. The man- 
ganese steel is particularly suitable for the track structures 
of railways, tramways, and the like. See Patent No. 276,048, 
having the date May 11, 1926. 

Electrolytic Methods 

ACCORDING toa patent application by Soc. Italiana di Elettro- 
chimica, Rome, the aluminium hydroxide to be used for elec- 
trolytic production of aluminium is first agglomerated by 
compression or by use of a binder such as gelatine, glue, or 
other colloids, or acids or salts. See Patent Application 
274,108, having the International Convention date July 8, 
1926. 

Ina recent patent application, R. Appel, of Berlin, describes 
a process of chromium plating in which the electrolyte consists 
of a solution of chromic acid or of an acidified chromate solution, 
to which is added a small quantity of one or more borates or 
iodates ; sulphuric acid should be present and lead anodes 
are employed. According to an example, the bath contains 
5 per cent. of chromium trioxide and 0'5 gms. per litre or less 
of borax or sodium or potassium iodate. See Patent Applica- 
tion 274,882, having the International Convention date 
July 21, 1926. 

Briquetting Ores 

THE briquetting of fine ores, flue dust, or fuel is effected 
with an addition of 3 to 6 per cent. of clay which has been 
very finely ground, preferably in a colloid mill; sulphite 
waste liquor may be added to increase the strength of the 
briquettes. See Patent Application 274,876, having the 
International Convention date July 24, 1926. 


Reducing Ores 

ACCORDING to a patent by D. M. Crist, San Francisco, U.S.A., 
ores are treated in an externally heated furnace, with a 
hydrocarbon as reducing agent. When a heavy hydrocarbon 
is used for this purpose, the ore is reduced, and, in addition, 
quantities of lighter hydrocarbon vapours and gases escape, 
and may be condensed and utilised. An apparatus is described 
in which the ore is treated in an electrically-heated rotary 
tube furnace, provided with a suitable air-tight receiver for 
the reduction products and suitable condensing apparatus for 
the light hydrocarbons. See Patent No. 275,791, having the 
date August 10, 1926. 
Copper 

IN a patent by J. Y. Johnson, London (a communication 
from Duisburger Kupferhiitte, Duisburg, Germany), is described 
a method of working up the copper-containing solutions ob- 
tained by leaching chlorinated burnt pyrites or similar 
solutions. Such solutions have formerly been treated with 
zinc hydroxide to precipitate copper hydroxide, but in the 
present case, after such precipitation, sodium sulphate is 
removed from the remaining solution by cooling and the 
remaining sulphur precipitated as calcium sulphate by addition 
of calcium chloride. After precipitating any small quantities 
of copper nickel, cobalt, and precious metals (for example, 
by addition of zinc dust), the zinc in solution is precipitated 
by lime as zinc hydroxide, which is then available for use 
in a fresh cycle of operations. The precipitation of the 
copper is preferably effected in stages, the zinc-containing 
precipitates produced in the later stages being used to treat 
fresh solutions. The copper-containing precipitates are 
worked up by solution in sulphuric acid (spent electrolyte) 
and subsequent electrolysis after removal of chlorine ions 
by means of metallic copper. See Patent No. 276,200, 
having the date November 18, 1926. 





Steel Rebate: Makers’ Statement 

SINCE the British steel rebate scheme came into operation 
at the beginning of September it has been keenly discussed, 
and considerable conjecture has arisen as to what reception 
it was receiving from the consumers, 0n whose support its 
success depends. Special interest therefore attaches to the 
first official statement made on the subject on behalf of the 
representatives of the 28 producing firms who are signatories 
of the scheme. It is stated that the makers are encouraged 
by the way the rebate system has been received in the country, 
both by consumers and the general public. Certain opposition 
is being encountered from those who are largely interested 
in the importation of foreign steel, but this was expected. 

With regard to the question as to whether the makers who 
are parties to the rebate system are using any foreign steel 
in the production of the materials covered by the rebate 
scheme, information in the hands of the makers indicates that 
practically 100 per cent. of the defined materials produced 
in the works of the associated makers is being rolled from 
British steel. The makers agreed that if any buyer is desirous 
of having an individual guarantee that the material he pur- 
chases is produced from British steel this will be obtainable 
from the maker concerned. 





Claims for New Steelmaking Process 

Press statements have recently appeared to the effect that 
steel makers in Great Britain have been examining the claims 
of Mr. Lindley Duffield, formerly a mining engineer in Aus- 
tralia, but now in practice in London, in regard to a new 
process of manufacturing high-purity steel at a cost approxi- 
mately half that of present methods. Mr. Duffield has 
drawn attention to the importance of the iron ore deposits 
in Oxfordshire and Northamptonshire, which, in his opinion, 
could be smelted on the spot by his method, which requires 
only slack to produce “‘ gyro gas.”’ 





Rustless Steel in Germany 
FOLLOWING the grant of a licence last May to the German 
Steel Trust by the American Rolling Mill Company of Middleton 
(Ohio) to manufacture rustless iron, the German Trust and 
Krupps have now (states The Times) purchased the right to 
exploit the patent of the Stainless Iron and Alloys Co., Ltd., 
London. 
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Current Articles Worth Noting 
We give below a brief index to current articles in the technical 

Press dealing with metallurgical subjects. 

Attoys.—On the transformations of silver-zinc alloys in 
crystalline states. G. I. Petrenko. Z. anorg. u. allig. 
Chem., August 19, pp. 297-304 (in German). 

The heat treatment and development of structure of 


(a+8)-brass. R. Hinzmann. Z. Metallkunde, August, 
PP. 297-303 (in German). 

ANaLysis.—The quantitative spectro-analytic detection of 
lead in bismuth. E. Schweitzer. Z. anorg. u allg 


Chem., Vol. 165 (4), September 10, pp. 364-370 (in 
German). 

CorRroston.—The corrosion of metals as 
problem. A. Thiel. Z. 
370-388 (in German). 

Paradox of corrosion and protective film theory. T. 
Fujihara. Ind. Eng. Chem., September 1, pp. 1008-— 
1009. 

GENERAL.—The treatment of complex raw-speiss. W. F. Kaiser. 
Continental Chem. Met. Eng., July, pp. 195-198 ; August, 
pp. 238-242 (in English). 

The electrical precipitation of metal-containing dusts 
from industrial gases. W. Deutsch. Metall. u. Erz, 
August, Vol. 24 (15), pp. 356-364 (in German). 

Modern furnaces and heat treating methods. 
Davies. Trans. Amer. Soc. Steel Treating, August, pp. 
291-302. A practical discussion of the methods which 
are in use in many factories in the heating of steel parts 
for forging, hardening, and tempering. A discussion of 
the merits of the different methods and types of furnaces 
used in heating metals is given at length. . 

The magnetic transformations of ferromagnetic metals. 
R. Ruer. Z. anorg. u. alig. Chem., August 19, pp. 142- 
148 (in German). 

The distortion of crystals of aluminium under com- 
pression. IJ. Distortion by double slipping and changes 
in orientation of crystal axes during compression. III. 
Measurements of stress. G.I. Taylor. Proc. Roy. Soc. A., 
September 1, pp. 16-38, 39-60. 

The magnetic susceptibility of some binary alloys. 
J. F. Spencer and M. FE. John. Proc. Roy. Soc. A., 
September I, pp. 61-72. 

The occurrence of the platinum metals. 
Science, Septeiaber 2, pp. 220-221. 

The crystallisation and structure of metals and alloys. 
A. Portevin. Bull. Soc. Chim., August, pp. 
(in French 

The influence of sulphur on copper. P. Siebe. Z. 
Metallkunde, August, pp. 311-315. The influence of 
Cu,S on some mechanical and technical properties of 
electrolytic copper. Comparative experiments concerning 
the influence of SO, and Cu,S, as well as Cu,S and Cu,O, 
on the properties of the copper. Softness of sulphur-con- 
taining copper (in German). 


an electrochemical 
Electrochem., September, pp. 


E. F. 


Howe. 


= 


Q61-987 


The practical applications of recrystallisation. M. von 
Schwarz. Z. Meiallkundc, August, pp. 321-324 (in 
German). 


The difference between the nuclear and surface zones 
of drawn wires. E. Schmid and G. Wassermann. Z. 
Metallkunde, August, pp. 325-327 (in German). 

Polishing and etching lead, tin, 
alloys for microscopic examination. 
3erezekoff. 


and some of their 

J. R. Vilella and D. 

Ind. Eng. Chem., September 1, pp. 1049-1052. 

IRON AND STEEL.—Investigations of equilibrium in the 
reduction, oxidation, and carburisation processes in iron. 
II. R. Schlenck. Z. anorganische u. allgemeine Chem., 
August 5, pp. 313-325 (in German). 

Cold hardening by compression and the fragility of 
steel. The existence of a limit of fragility. P. Dejean. 
Revue de Métallurgie, July, pp. 415-417 (in French). 

Increasing the output in quality alloy steelworks. 
P. Evermann. Continental Chem. Met. Eng., Augast, 
pp. 227-231 (in English). 

The influence of silicon, nickel, chromium, and tungsten 
on the hardening of tool-steel. W. Haufe. Stahl u. 
Evsen, August 18, pp. 1365-1373 (in German). 


Progress in study of normal and abnormal steel. 5S. 
Epstein and H. S. Rawdon. Tyvans. Amer. Soc. Steel 
Treating, September, pp. 337-375. The terms normal 
and abnormal steel are defined, and the characteristics 
of the normal and abnormal structure in carburising 
steel and tool steel are illustrated. It is shown that under 
certain conditions abnormal steel is more prone to give 
soft spots than normal, bat that with drastic quenching in 
brine or in a sodium hydroxide solution it is possible 
completely to prevent the formation of soft spots in 
both normal and abnormal stecl. 

Normality of steel. J. D. Gat. Trans. Amer. Soc. 
Steel Treating, September, pp. 376-417. The writer dwells 
on the properties of ‘‘ cementitic lining ’’ present in abnor- 
mal steels, arriving at the conclusion that resistance to 
uniform hardening is caused by high oxygen content 
forming a eutectoid alloy with constituents of aus- 
tenite. 

Effect of temperature on the mechanical and micro- 
scopic properties of steel. G. C. Pnester and O. E. 


Harder. Trans. Amer. Soc. Steel Treating, September, 
Pp. 436-445. Gives the results of tests on a quenched 


0°29 per cent. carbon steel at temperatures up to 1112° F. 
(600° C.) and on the same steel as hardened, tempered at 
temperatures up to 1112° F., and then tested at room 
temperature. Only tensile strength tests were made at 
elevated temperatures. Tests at room temperature 
include hardness and impact toughness. 

Case carburisation of production steels by means of 
salt baths of low cyanide concentration. H. B. Northrup. 
Trans. Amer. Soc. Steel Treating, September, pp. 470-478. 
Discusses a series of carburising tests made on three 
different types of steels by means of a molten sodium 
cvanide bath at 1450° F. 

Passivity.—The passivity of metals in anodic polarisation. 
G. Grube. Z. Elektrochem., September, pp. 389-399 (in 


German). 

The passivity of chromium. W. J. Miiller and E. 
Noack. Monatshefte, August 20, pp. 2093-313 (in 
German). 


SINGLE MeEtarts.—The properties of pure aluminium. L. 
Guillet. Comptes Rendus, July 18, pp. 163-165 (in 
French). 

Deoxidation of nickel. G. Masing and L. Koch. Z. 
Metallkunde, July, pp. 278-279 (in German). The action 
of various deoxidising agents on the structure of nickel 
is explained, and it is shown, in confirmation of the work 
of the Bureau of Standards, that the brittleness of non- 
deoxidised nickel is to be referred not to the oxygen-, but 
to the sulphur-content. The differing action of man- 
ganese and of magnesium is due to the different forms of 
their sulphides in the nickel. 





Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 
[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void against the 
liquidator and any creditor. The Act also provides that every Company 
shall, in making its Annual Summary, specify the total amount of debts 
due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available Annual Summary, 
$s also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. ] 

BRITISH PLATINUM AND GOLD CORPORATION, 
LTD., London, E.C. Registered August 25, 42,904 debenture 
stock, part of £50,000 and premium of 5 per cent.; general 
charge. *Nil. January 13, 1926. 

HEATH (ROBERT) AND LOW MOOR, LTD., Stoke-on- 
Trent, coal and ironmaster. Registered August 24, £71,450 
debentures part of amount already registered ; general charge. 
*{1,071,766. July 28, 1926. 

STANDARD STEEL CO., LTD., Croydon. 


Registered 
August 18, {7,000 debenture, to A. J. 


Richards, Arbury, 
; general charge. 


Barlaston Old Road, Trentham, and another 
December 31, 1926. 


* 122,000. 
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The Empire Mining and Metallurgical Congress 


By a British Delegate 


The following article deals in a very attractive manner with the metallurgical and mineral res 
by the tours organised in connection with the Empire Mining and Metallurgical Congress. 


ources of Canada as revealed 


The writer was himself a 


delegate to the Congress, and his notes will therefore be vead with special interest. 


MrEMBERS of the various constituent institutions taking part 
in the Second (Triennial) Empire Mining and Metallurgical 
Congress which recently assembled in Canada have now 
returned to their widespread homes throughout the world 
after a tour—or, more correctly, a choice of two tours—em- 
bracing most of the important mining districts and metallur- 
gical plants of that great country. 

During the four or five weeks they were in the Dominion 
visits were paid by the delegates to the mines and milling 
plants in the Porcupine and Kirkland Lake districts of northern 
Ontario, the output of which, added to that of BritishColumbia, 
is expected before many months to win for the Dominion the 
second place, after South Africa, among the world’s producers 
of gold, of which metal Canada now furnishes 9 per cent. of 
the world’s annual production. The Hollinger mine, at 
Timmins, which we visited, is strenuously competing with 
two of the big producers on the Rand for distinction as the 
world’s greatest gold mine. 

Nickel 

In the Cobalt and South Lorrain districts, close by, we 
saw the mines which, until British Columbia secured pre- 
cedence, were the principal contributors to the output which 
gave Canada 9 per cent. of the world’s annual silver produc- 
tion. Within a night’s journey, too, we examined many of 
the nickel mines from which yo per cent. of the production 
of the world is secured. At Copper Cliff we saw the smelter 
which prepares the matte, and a day or two previously at 
Port Colborne, far south on Lake Erie, the plant where this 
is electrolytically refined to produce metal nearly roo per cent. 
pure. At Coniston, the Mond Nickel Co.’s smelter and 
sulphuric acid plant was visited, and while in the north 
country we heard a good deal regarding the great Frood mine, 
where the two companies expect to extract no less than 
100,000,000 tons of high-grade ore—-enough to meet for 7 


75 
years the present annual consumption of the world. As for 
lead and zinc, we entered at Kimberley, B.C., the famous 


Sullivan mine, claimed to be the greatest single producing 
property in the world ; and at Tadanac (Trail) inspected at a 
somewhat racing speed the Empire’s greatest metallurgical 
plant, which produces ro per cent. of the world’s lead output 
and nearly that proportion of its zinc. 

So far as copper is concerned—-the Empire’s Achilles heel 
in the metal world—-Canada showed us rapid developments at 
Rouyn in the new copper-gold-zinc mining region of Quebec, 
and steady production at Britannia, Copper Mountain, and 
Trail in British Columbia, as well as at Sudbury in Ontario ; 
and we were told much regarding the expected production 
from Manitoba and Saskatchewan. 

Asbestos and Aluminium 

Quebec showed us the open quarries and those dusty mills 
from which the world derives 85 per cent. of its asbestos ; 
and at Arvida, in the Lake St. ‘John district, we saw a huge 
plant where the conjunction of cheap hydro-electric power 
and bauxite sea-borne up the Saguenay River from British 
Guiana is expected within the next two or three years to 
bring about a production of aluminium equal to 90 per cent. 
of the present consumption of the world. Here a million 
pounds of pig aluminium is being turned out weekly, and the 
plant awaits the completion of the Chute a Caron’ power 


station, with its ten huge 80,000 k.w. generating units, to 
enable it to reach an annual production of 180,000 tons. 
When this point is reached the Aluminium Co. of Canada will 
at the same time be the world’s largest power producer and 
user, developing 1,340,000 horse power in the Isle Maligne 
and Chute a Caron plants, nearly all for its own purposes, 
though contracts have been made for long term transmission 
to the Shawinigan Water and Power Co. and to local paper mills. 

Coal, of which commodity Canada claims 75 per cent. of 
the Empire’s known reserves, showed itself to us in the 
mountains of British Columbia and Alberta, in deep levels or 
in open cuttings; in the lignite mines and briquetting plant 
of southern Saskatchewan; and in the submarine collieries of 
Cape Breton Island, where we also saw what is claimed to be 
the Empire’s greatest steel industry based on purely British 
materials. Petroleum, proving that oil and water will not 
mix, hid itself from the Congress with the plea that on the 
day of our proposed visit the torrential rain had rendered 
impassable the earth roads in the Turner Valley (Alberta). 

Proposed Review of Imperial Resources 

Apart from the masterly presidentia! review of the Empire’s 
mineral situation by Sir Robert Horne, the principal subject 
for discussion at the Congress was the proposal put forth on 
behalf of the Institution of Mining and Metallurgy in Great 
Britain calling upon the Empire Council of Mining and Metal- 
lurgical Institutions to secure the setting up in each Dominion 
and larger Colony of committees of technical experts charged 
with the review of the mineral resources of smelting and 
refining capabilities of their respective countries. Such a 
review is held to be desirable by reason of the fact that in 
many of the Colonies, at any rate, no complete geological 
survey has ever been attempted, and that everywhere the 
ordinary governmental statistics of production and movement 
lack data indispensable to the formation of a national or 
imperial economic policy by which to safeguard industries 
against exploitation by foreign monopolies or to provide 
against many of the well-remembered difficulties experienced 
in war-time by the munition and other metal and chemical- 
using industries. 

Published statistics, it is contended, dealing as they do 
only with producing properties, can give only a very unreliable 
indication of the capabilities for mineral production from 
mines which are abandoned, undeveloped and only partially 
worked for reasons connected with price levels, transportation, 
power supply, lack of capital, labour shortage or the absence 
of reasonable governmental encouragement. Sir Thomas 
Holland’s own paper was accompanied by one by Sir Richard 
Redmayne, describing what is already being attempted in 
this direction by the Mineral Resources Department of the 
Imperial Institute, and by three model reviews prepared by 
the Imperial Institute and dealing respectively with Empire 
Mining Laws, Mica, and Tin. 

How far the technical organisations of the Empire can 
actually assist in research of this kind is perhaps open to 
question, but there is no doubt that an intelligently directed 
public opinion even in the best organised Dominions, like 
Canada, could do much to encourage the collection and 
publication of much better co-ordinated data than at present 
exist regarding the possible sources of mineral production not 
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yet fully exploited. Geological surveying and research work 
on mining and metallurgical problems is throughout the 
Empire conditioned by the amount of funds available, and in 


some of the Colonies the setting up of a geological survey is 
opposed by agrarian interests which fear the effects of mining 
industries upon a restricted labour supply. 





The Use of Inhibitors in Metal Pickling 


(From a Correspondent) 


In the operations of manufacture of ferrous and non-ferrous 
metals and alloys, subsequent to the actual production either 
by reduction or synthetic processes, one or more pickling 
operations constitute in many cases a necessary part of the 
procedure. Pickling is essentially a cleaning operation, and 
normally consists of an immersion of the material in an acid 
bath subsequent to annealing, with the object of removing 
adherent scale or oxide resulting from the latter treatment. 
Very often cleaning in the form of pickling is absolutely 
essential before further operations, such as drawing, can be 
carried out. The term pickling has also been used to cover 
a similar operation, the object of which is somewhat different 
from cleaning by oxide 01 scale removal. This process, which 
is largely used in non-ferrous work, is also termed bright- 
dipping, and consists of immersing the metal or alloy for a 
short time in a fairly strong acid bath, usually of chromic or 
nitric acid, both to effect further cleaning and to impart a 
bright finish. Bright-dipping is not a substitute for pickling, 
and where it is carried out it is usually done after an ordinary 
pickling, and generally at the end of the manufacturing 
operations, since the finish so obtained is that desired on the 
completed product. Bright-dipping can, of course, be used 
simply as an extra cleaning before still further surface treat- 
ments. 

The readiness with which some portions of scale become 
detached from a piece of annealed metal, and the provoking 
tenacity with which other portions of scale adhere, are 
phenomena well known to those concerned with pickling. 
This feature, however, is also of economic significance, especi- 
ally in works where much pickling forms a necessary part of 
the manufacturing operations. Ordinary pickling, for which 
dilute sulphuric acid is very generally used, usually succeeds 
in removing the bulk of the scale or oxide in a reasonably short 
time, the actual time depending chiefly on the acid strength, 
the temperature of the bath, and the nature of the metal. 
It is very often found that to remove residual spots and 
patches of scale an extended immersion of undesirable duration 
is necessary. This is unsatisfactory in very many ways, as, 
for example, the expenditure of time with possible delay of 
oncoming work and consequent dislocation, unnecessary 
expenditure of acid on metal already freed from oxide scale, 
and the undesirable waste of metal by solution in this manner. 


Control of Pickling Operations 

It is not surprising, therefore, that expedients were resorted 
to in an endeavour to control the action of the acid in pickling, 
especially to concentrate its activities on the scale and‘ not 
on cleaned exposed metal, and thus to reduce acid consumption 
and metal loss. It has long been known that the addition of 
certain substances to acid baths greatly decreases the rate of 
attack of acid on metals without appreciably diminishing the 
rate of solution of scale or oxide. Such substances, which are 
usually of an organic nature, are called inhibitors, and have 
been used in industrial pickling operations for many years. 
Very little information has been published concerning the 
nature and action of inhibitors, but in a paper recently read 
by F. N. Speller and E. L. Chappell at the Cleveland meeting 
of the American Institute of Chemical Engineers some very 
interesting and important data are given. As illustrating the 
primary function of inhibitors, that is, diminution of the rate 
of acid attack on the metal, the case of the sulphuric acid 
pickling of steel pipe is given. With an acid concentration 
of 34 per cent. and a temperature of 25° C., 6 c.c. of hydrogen 
are given off from 1 square cm. of steel surface, through 
solution of the metal, in about thirteen hours; whereas if 
I per cent. of an inhibitor is added 1,350 hours elapse before a 
similar amount of hydrogen is evolved. 

A very large number of substances have been used as 
inhibitors, including arsenic compounds, cyanides, glue, 
flour, and formaldehyde. A very wide variety of organic 
substances have been found to act effectively, and certain 


data given in the paper cited do not indicate any definite 
relation between chemical structure or properties and the 
effectiveness of the inhibitor, but the increasing inhibitory 
effectiveness of the series aniline, pyridine, quinoline, and 
quinoline ethiodide is marked, and might be considered as 
increasing with basicity or/and molecular weight. Several 
proprietary compounds have been introduced as inhibitors. 
These include an acid extract of coal tar, high in nitrogen 
content, an inhibitor prepared from slaughter-house waste by 
sulphonation, and a sludge from coal-tar treatment. Size or 
glue, mouldy flour and bran are also used. Many organic 
waste materials are useful in this connection; for example, 
the acid sludges which are formed during the sulphuric acid 
washing of petroleum and coal tar hydrocarbons possess 
useful inhibitory properties. 
Electrochemical Explanation of the Process 

Inhibitors have a strong electrochemical effect in raising 
the hydrogen overvoltage, and their action may be attributed 
to the formation over the bare cathodic steel of a film which 
prevents the ready evolution of hydrogen. The rate of acid 
attack on metals increases with temperature, other conditions 
being constant, whether the acid contains inhibitors or not. 
At temperatures much above normal there is a tendency for 
inhibitors to break down chemically, the temperature in 
question being different for different inhibitors. In general 
the first small additions of an inhibitor (fractions of 1 per cent. 
very often) to an acid pickling bath effect a very marked 
decrease in the rate of hydrogen evolution, while further 
additions afford little practical advantage. The chief advan- 
tages attendant upon the use of inhibitors are the reduction 
in the waste of metal and acid, the preservation of metal 
surfaces, avoidance of the ‘‘ hydrogen embrittlement ”’ of wire, 
and the reduction of acid fumes and vapour carried into the 
atmosphere by liberated hydrogen. 

The results of laboratory experiments discussed in the paper 
show that in one case, where 6 per cent. sulphuric acid was 
being used to pickle steel, thirty times as much metal and acid 
were used up when no inhibitor was present as when 
I gram of nitrogen bases per litre of pickling solution was 
added. In another experiment with 3 per cent. sulphuric 
acid as pickling medium, and at a somewhat higher tempera- 
ture, the presence of an inhibitor cut down the amount of 
acid and metal used to one-eighth of its previous value. In 
this case the inhibitor consisted of 3°7 grams of acid sludge 
per litre of pickling solution. Results obtained on plant and 
laboratory tests to determine the acid consumption in pipe 
pickling show that large variations occur in acid consumption 
with or without the use of inhibitors (indicating the advantage 
to be gained by careful practice), and also that considerable 
acid saving can be effected by the use of inhibitors. 





British Metal Co.’s Copper Production 

AN announcement has been made concerning the disposal 
of blister copper by Noranda Mines, Ltd. The British Metals 
Co. have completed an arrangement with Noranda whereby 
they will secure the entire output over a term of years at a 
sliding price scale. The scale of Noranda’s blister copper 
was arranged after keen competition between the various 
refining companies. About 3,000,000 pounds monthly will 
be taken at the outset. 





A New Iron and Steel Journal 
PUBLISHED by the Louis Cassier Co., Ltd., there has recently 
appeared the first number of a new monthly journal known 
as The Ivon and Steel Industry and British Foundryman. 


Formerly, the subject of iron and steel was dealt with in a 
special supplement of The Metal Industry. This supplement 
has now been transformed into the new separate journal. 
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Heat Treatment of Steel 


Importance of Exact Control 
WHEN it is desired to change the physical properties of steel 
to meet given conditions, this is usually accomplished through 
heat treatment. This treatment should yield the exact 
structure required without external changes, such as distor- 
tion, breakage, decarbonisation or scale. Such external 
changes may mean total loss or require corrections that are 
difficult and costly. Since the application of heat is a cause 
for any or all of these modifications, it is necessary in practice 
to neutralise or balance all undesired forms of change and at 
the same time to establish an ideal condition under which the 
change desired shall take place. It is therefore highly profit- 
able to consider certain of the simple principles through an 
understanding of which the causes of the various changes 
may be clearly separated. 
Hardening with Exactness 

All heat treatment is based upon the phenomenon that, 
when steel is heated, there occur certain changes within its 
structure, the temperatures at which these changes take place 
being known as critical temperatures or critical points. Where 
a tool or other steel part must possess a given hardness, 
ductility, elastic limit, and other physical properties, it is heated 
somewhat beyond a critical point that will produce these pro- 
perties, and after quenching it will retain them at working 
temperatures. But these physical properties depend not 
alone upon the temperature from which the metal is quenched. 
They are governed also by the rate of heating, and in some cases 
by the time taken to pass through the critical points or the so- 
called critical range. 

We are commonly concerned with the hardening of 
various tools, such as punches and dies, heading dies, etc., 
and with that of finished parts such as gears. The finished 
tool or part must usually be transformed from a soft or an- 
nealed state to one of sufficient hardness, tensile strength, and 
other physical properties to make possible the longest life in 
the performance of its duty. It must be heated, at a pre- 
determined rate, to an exact point beyond the critical tem- 
perature to control the structure, and quenched in some 
medium that will “‘ freeze’’ the then existing structure of 
the steel into permanence. The ideal conditions for correct 
hardening may be classed under the following three heads : 
absolute control of the quenching point; of the rate and 
uniformity of heating ; and of the furnace atmosphere. 


The Hump Method of Hardening 

The Hump method for the heat treatment of steel, covered 
by U.S. Patent No. 1,188,128, has been developed and the 
Hump electric furnace equipment designed to meet as nearly 
as possible the ideal conditions for the hardening of steel. 
The method requires for its operation a simple, easily handled 
and compact group of equipment: a single point recording 
potentiometer, an electric furnace with manual control equip- 
ment, and an immediately adjacent tank for quenching. The 
recording instrument gives clearly, and by an unmistakable 
indication in the form of a ‘‘ hump ”’ in its recorded curve, 
the time, rather than the temperature, at which the tool or 
part reaches its critical or change point. Quenching then 
takes place at a predetermined interval after the ‘‘ hump’ 
appears, so that it and all subsequent operations rest upon 
the solid foundation of exact knowledge as to the interval 
between the critical point and the quench. Control of the 
quenching point is thereby placed definitely in the operator’s 
hands. In addition to this, the Hump method provides a 
uniformly heated electric furnace and equipment for con- 
trolling its rate of heating and that of the work. It also pro- 
vides a furnace atmosphere which is constant and with a 
minimum amount of oxygen. 

The possible applications of the method are obviously 
innumerable, as it applies equally well no matter what steel 
is used, with the exception of high-speed steel. The necessary 
equipment, which has been developed by the Leeds and North- 


rup Co., is supplied by the Integra Co., Ltd., of 183, Broad 
Street, Birmingham, who have issued an illustrated mono- 


graph on the subject entitled ‘‘ The Hump Method for Heat 
Treatment of Steel.’’ Examples are there given of the applica- 
tion of the method in a few of the many possible instances, 
such as blanking dies and cutting tools; forming punches, dies 


and moulds; stamping dies; cold heading dyes; and gear 
hardening. The monograph also gives details of size, price, 
etc., of the requisite furnace, recorder, etc. 
Some Advantages of the Method 

Some of the advantages obtained by the proper application 
of the Hump method of hardening, whether for tools or parts, 
are: Increase in the average life of tools and parts amounting 
to as much as 400 per cent. ; elimination of breakage in harden- 
ing; practical elimination of distortion, and therefore of 
grinding or stoning; clean work—free from decarbonisation ; 
the equipment is flexible, and can be added to from time to 
time without the installation of accessory equipment ; harden- 
ing can be put in the “ line of production,”’ this being possible 
because there is practically no excess heat present; better 
and more pleasant working conditions ; and a complete record 
of the hardening operation which is authentic, being based 
upon the action of the steel itself and not upon the accuracy 
of the human eye or pyrometer. 





Stress in Electro-deposited Metals 


A Paper before the Electroplaters’ Society 
THE opening meeting of the third session of the Electroplaters’ 
and Depositors’ Technical Society took place on Wednesday, 
October 19, at Northampton Polytechnic Institute, London, 
when Mr. R. H. T. Barklie, M.Sc., A.I.C., delivered a paper 
on “ Stress in Electro-deposited Metals.”’ 

Mr. Barklie likened a layer of electro-deposited nickel on a 
rigid cathode to a series of sheets of rubber placed one over 
the other, the sheets counting upwards being stretched to an 
increasing degree ; the resultant stress militates against the 
adhesion and the ultimate possible thickness of the deposit. 
Thus, the stress was of importance in “ building up’’ worn 
machine parts by electro-deposition, since distortion might 
occur, and the mechanical strength of the original article “be 
seriously affected. The magnitude of the stress was of a 
remarkably high order, and as measured by Mills as far back 
as 1877, was found to be as follows :— 
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Details of the bath used were not known in these cases, but 
Stoney, in 1909, using a solution of double nickel salts at a 
current of 0°0O5--O Il amp. On an area I02 mm. by I2 mm., 
obtained a mean tension of 18'1 tons per sq. inch at ordinary 
temperature, this being reduced to 9’9 tons on raising the 
temperature to 85° C. 

Reduction of the Stress 

The reduction of the stress might also be effected by reducing 
the amount of co-deposited hydrogen. This could be done 
by adding oxidising agents to the bath, e.g., potassium chlorate, 
hydrogen peroxide, and cinnamic acid. Decreasing acidity 
and ferrous iron also had their effect. Again, the use of 
superposed alternating currents on the direct current used to 
deposit nickel was found to diminish the contraction tendency 
of the electro-deposit to a very considerable extent. 

The nature of the stress had been accounted for by Kohl- 
schutter as being due to the dispersion of the metal on a con- 
tinuous hydrogen phase, a process of grain-growth being 
supposed to take place, which was accompanied by contraction. 
According to Blum and Rawdon, however, the contraction 
tendency was due to cohesion between the crystal faces of 
the electro-deposit, conditions giving small crystal size, giving 
a high value for the contraction tendency. 

Discassion 

In the discussion which followed many interesting points 
were raised. Thus, it was pointed out that although the 
figure for the stress in deposited copper was so high, in practice 
nickel was found to give far more trouble. The stress in thin 
deposits was comparatively unimportant, but in thicker 
deposits, as in electrotypes, the matter was serious, and the 
use of nickel was therefore restricted in electrotyping. It was 
difficult to get rid of the strain after deposition, heat treatment 
being unsatisfactory, hence steps for its diminution must be 
taken during the process of electro-deposition. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


Aluminium Bronzes 
ALUMINIUM 


bronzes—which, of course, are not bronzes at 
an important series of alloys which are attract- 
ttention of late J. Bouldoires has pub- 
d the results of his researches on the group containing 
from 80 to 95 per cent. of copper. They were prepared by 
copper in graphite crucibles in a Meker furnace 
lr ng the temperature of the molten metal to 1100° C 
which was of the commercially pure variety, 
was thrown into the meli a time, in the form of 
copper was electrolytic Che resulting “* bronzes 
contained about 1 per cent. of iron plus silicon derived from 
the aluminium. The cooling curves and transformation points 
of the alloys carefully studied. Some of the results 
recorded in respect of the electrical properties of these alloys 
were peculiar. The resistance varies directly in proportion 
to the aluminium present, and the influence of rapid cooling 
is particularly marked. The alloys may be regarded as having 
the property of air-hardening. With 86-86 per cent. of copper 
a transformation occurs at temperatures above 530° C. (the 
eutectoid temperature) which has not hitherto been recorded. 
At these temperatures the thermo-electric properties are at a 
maximum. Below them, they fall rapidly. The Brinell 
hardness increases rapidly with increase of aluminium content ; 
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with rapid quenching from a temperature of 500° C. the maxi- 
mum hardness is developed by an alloy containing only 80 
per cent. of copper. This alloy is over six times as hard as 
the highest proportion copper alloy, which contained 94-93 
per cent. of copper. The hardening effect of aluminium in 
this series of alloys is therefore considerable and well-defined. 


Nomenclature of Alloys 

THE Institute of Metals embarked recently on the strenuous 
but useful task of drawing up lists of the named alloys, with 
information respecting their composition, properties, and 
applications, and equally useful notes as to their manufac- 
turers. It is a very frequent occurrence to be asked for these 
particulars, which are hardly ever to be found just when they 
are most wanted. It is not too much to say that there are 
thousands of proprietary alloys with fanciful names which 
10thing as to either their properties or applications, 
and a very useful function will have been fulfilled when such 
lists as the Institute of Metals had in mind become generally 
available. It is disappointing, therefore, to learn on inquiry 
that the progress being made is very small. There is a general 
lack of help and support from the very firms which might be 
expected to be chiefly concerned, the manufacturers of such 
alloys themselves. This appears to indicate some failure to 
appreciate their own best interests, and to afford a further 
instance of the all too familiar tendency of British manu- 
facturers to hide their light under a bushel. It seems to be 
rather a work of supererogation to make an alloy and not 
to make it known, either by advertising it or by supplying 
particulars to a body like the Institute of Metals which would 
circulate them for the information of potential customers. 

he nomenclature of alloys is a confusing subject, as is like- 
wise their classification. In both directions there is room 
for improvement and systematisation. 


Cementation of Ferrous by Non-Ferrous Metals 

Mr. J. Latssus is continuing, in the Revue de Métallurgie, his 
very interesting investigations on the cementation of ferrous 
metals by non-ferrous metals, and has recently published 
details of his experiments on the cementation of pure electro- 
lytic iron, medium steel carbon), ordinary eutectoid 
steel (0-80 carbon) and grey pig iron. The metals employed 
as cements were a 41 percent. ferro-vanadium ; pure cobalt; 
a 71°85 per cent. ferro-molybdenum, and a ferro-tantalum 
containing 29-26 per cent. of tantalum. In the case of the 
vanadium experiments, five hours heating at temperatures 
ranging for each period from g00° to 1200° C., gave no appre- 
ciable thickness of case, when electrolytic iron was employed, 
and the thickness of case was far greater with low carbon steel 
than medium or high carbon steel, results that, to say the least, 
are anomalous. 
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When cobalt was employed, the superficial case was very 
thin, and scaled readily. Its microscopic structure served to 
confirm the view that a compound Fe,Co is formed. Here, 
again, the electrolytic iron case was the thinnest, although 
the higher carbon steels were less permeated by cobalt than 
the mild steel. Treatment with vanadium and with chromium 
had, in each instance, an appreciable effect in increasing the 
hardness of the case and in reducing the corrodibility of the 
samples. When molybdenum and tantalum were used as 
cements, the case which formed on electrolytic iron was as thick 

and in the experiment with tantalum, thicker—as when 
carbon was present, and once again it was found that the 
higher the carbon the thinner the case formed. Both molyb- 
denum and cobalt confer the property of enabling the sample 
cemented by them to take a high polish, and also help to 
increase its resistance to corrosive influences. 


Corrosion Testing 

IT is customary, in the commercial testing of iron, steel, and, 
indeed, non-ferrous metals as well, to exercise a good deal of 
discrimination to decide upon a representative sample. A 
tensile test is a serious matter; large contracts may depend 
on the issue. Corrosion tests have, as a rule, few vital conse- 
quences, and are comparatively seldom specified. No less 
care in the selection of samples really representative of the 
material should, however, be exercised, or a given material 
may be branded as being prone to corrosion on very incon- 
clusive grounds simply because the particular specimen was 
of an inferior quality, and therefore not properly representative 
of the bulk. It is doubtful whether any really useful con- 
clusions are to be drawn from corrosion tests as usually carried 
out. Time tests under actual service conditions may afford 
valuable indications, but of the acceleration test there is little 
good to be said. In practice, materials are not subject to 
accelerated corrosive influences. No chemist or physicist 
would attempt seriously to correlate the behaviour of a metal 
in an acid solution of, say, Io per cent. strength, with its 
behaviour in an acid solution of 20 per cent. strength and 
expect to find it corroding (entering into solution ?) at pre- 
cisely double the rate. These things do not happen, in reality, 
however much they may be assumed to do so by those who 
institute differential ‘‘ acid’’ tests of this nature. 


Confused Views as to Corrosion 

THERE is still a good deal of confusion respecting what 
corrosion tests may be expected to show in the way of really 
tangible results. There is an undefined critical limit to what 
a metal will stand, in the way of corrosion, just as there is in 
fatigue testing. A metal may stand up to corrosive influences 
for some critical period, and once that time limit of corrosive 
endurance has been exceeded, it may commence to corrode 
at a far higher rate than before, or, conversely, it may with- 
stand gradually increasing corrosive influences, and fail 
suddenly when they exceed a limiting concentration. In 
practice there are so many other factors at work that a prac- 
tical result is almost impossible of accomplishment in corrosion- 
resistance testing. There is the very important influence of 
erosion, by wind or water-borne particles; alternations of 
temperature; and a host of other conditions. These, it 
is not too much to say, are never taken into account by the 
accelerated test, and even the time test is unsatisfactory 
unless the material under test is subjected throughout the 
whole period to the identical conditions it would have to meet 
in practice. Finally, bearing in mind what has been said 
about critical corrosion, it should be borne in mind that not 
even comparative tests on dissimilar metals can be deemed to 
give, invariably, reliable ‘‘ comparative ’’ results. The way 
a number of dissimilar metals behave under % set of con- 
ditions is little or no criterion of how they will behave, re- 
latively, under y conditions. Their critical endurance limits 
will vary too much for that. 
Tests on “ Protected” Metals 

Tue foregoing remarks apply with even greater force to 
coated metals, whether plated, rolled on, sprayed, hot tinned 
or galvanised, oiled, painted, or enamelled. The thickness 
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of the coating probably plays a less important part than the 
nature of its surface. It was found, in some recent investiga- 
tions on painted surfaces, that a highly enamelled and glossy 
surface had a greater affinity for catching and retaining dirt 
than a matt surface, and consequently wore worse, a finding 
quite opposed to popular belief. A highly polished metal 
surface condenses moisture more readily than a less highly 
polished surface. Unless the polishing be carried to the point 
of the ‘' flowed skin "’ that Beilby described, mere polish may 
be detrimental. It is often found that such surfaces soon 
acquire a bloom—like nickel-plating—which is unsightly, 
and may, in some cases, help corrosion. Corrosion tests that 
do not take into consideration all these and many other 
factors. yield very little really useful information. In some 
recently published results a metal which has, in practice, 
proved over and over again its valuable non-corroding pro- 
perties, has been pilloried as inferior, in those properties, to 
several other metals notoriously inferior #0 it. On investiga- 
tion it was found that the single sample selected was a 
thoroughly bad one, and in no way representative of the 
material as habitually marketed. In tests intended for 
widespread publication there is always a danger in selecting 
as representative a single sample of any class of metal. In 
the case referred to, not only was this done, but no attempt 
was apparently made to ascertain whether the sample selected 
was a good ora bad one ofitsclass. Many people are impatient 
of corrosion tests, as it is, and a tew more experiences of this 
nature will confirm them in their disinclination to accept the 
results of such tests as having any real value in practice. 


Dorman, Long’s Indian Development 

DOoRMAN, LONG AND Co., Lrp., the Tees-side steel manufac- 
turers, have decided to extend their business interests in 
India, and propose to open constructional and bridge building 
shops there in the near future. Sir Arthur Dorman, chairman 
of the company, is visiting India on business connected with the 
scheme. The location of the shops has not yet been definitely 
decided, but presumably they will be either at Bombay or 
Calcutta. The company has interests in many parts of the 
world, and extensive business connections in India, where 
the market potentialities for steel are immense. Since the 
war Dorman, Long and Co., through alliances with old- 
established and sound engineering undertakings abroad, 
have secured extensive outlets for their products. In pursuit 
of this policy they acquired a large interest in Braith- 
waite and Co., thus securing increased opportunities in the 
East. In obtaining control of the British Structural Steel 
Co. of Buenos Ayres, they have a useful outlet in South 
America ;' whilst their close connection with Wade and 
Dorman has enabled them to enlarge their South African 
interests. 

The decision of the Government of India to carry out the 
main recommendations of the Indian Tariff Board, giving a 
preferential tariff to British steel, has been of great encourage- 
ment to British steel manufacturers. India already takes 
large quantities of British steel, and for many months the 
largest tonnage shipped from the Tees to overseas countries 
has been destined for India. It is believed to be the intention 
of the Government of India in respect of certain classes of 
manufactured steel to restrict tenders to India alone, and to 
specify that the steel shall be fabricated in the country. 
a policy very similar to that adopted in Australia. 


International Wire Rod Association 

Tue British Consul-General at Cologne states that, according 
to the K6élnische Zeitung, the negotiations between Germany, 
France, and Luxemburg for the formation of an International 
Wire Rod Association have been practically concluded. 
Within the Belgian group differences of opinion still exist, 
which, however, are expected to be removed shortly, making 
it possible for the association to be definitely formed. It is 
stated from Brussels that the vearly participation quota 
of the International Wire Rod Association has been fixed 
as follows :—Germany, one million tons; France, 400,000 
tons; Belgium, 260,000 to 280,000 tons; and Luxemburg, 
120,000 tons. The production of the Saar is included as to 
50 per cent. in the German and 50 per cent. in the French 
quota. 


Vickers, Ltd., and the Schneider Cup 


Sir SAMUEL HOargE, referring to Flight-Lieutenant Webster’s 
victory in the Schneider Trophy Race, when he attained the 
phenomenal speed of 284-14 m.p.h., described this British 
success as providing one more proof of the unsurpassed excel- 
lence of British personnel and materials. A notable contri 
bution both of material and workmanship to this success 
was that of Vickers, Ltd., who were responsible for the steel 
and manufacture cf the crankshaft and the connecting rods 
of the Napier “ Lion’’ engine installed in the Supermarin« 
Napier $5. This constitutes the fourth record-breaking 
achievement during the current year in which Vickers 
steels have proved their incontestable excellence. It may be 
recalled that the frame, gears, axles, shafts, etc., of Captain 
Malcolm Campbell’s ‘‘ Bluebird ”’ car, with which he achieved 
a speed of 173:883 m.p.h., were made of Vickers steels, as 
were also all the vital parts of Major Segrave’s 1,000 h.p. 
Sunbeam car, with which he set up a world’s record speed of 
203°841 m.p.h. 


Chemical and Metallurgical Corporation Develop- 
ments 

TuE following is adigest of acircular sent tothe shareholders 
in the Chemical and Metallurgical Corporation :—Share- 
holders will remember that when it was decided to acquire 
a site at Runcorn and erect the plant for the treatment of 
complex ores, particularly those carrying lead and zinc, 
under the special processes controlled by the company, the 
capital then at their disposal was only sufficient to cover the 
cost of reagent plants and equipment for the separation of the 
metals and the conversion of the lead residues into metallic 
lead or compounds, it having been the intention to dispose 
of the zinc residues to continental zinc smelters. As the neces- 
sary capital for the erection of an electrolytic zinc refinery 
can now be provided under arrangements with certain English 
groups controlling the supply of lead zinc ores, the directors 
have decided, when a complete study of the electrolytic zinc 
development has been made in America and elsewhere, to 
erect a modern electrolytic zinc refinery in Europe, so that the 
company will be able to reap the full benefit of the treatment 
under its patented processes of all the constituents of the ores 
coming to their works. As indicated by the chairman at 
the last meeting, the company has evolved a very satisfactory 
process for the treatment of the South African platinum- 
copper-nickel concentrates, and since then a pilot plant 
has been in successful operation at the Stratford works. 
It is now proposed to erect at Runcorn a plant for the com- 
mercial treatment of these concentrates. 

To carry out this programme will call for further capital. 
On June 9, 1925, a special resolution was passed providing 
that no issue of capital beyond 5,000,000 new Ordinary shares 
could be made without the authority of a general meeting, 
and the directors do not think, in shareholders’ interests, 
that there should now be any such limitation. They there- 
fore propose to obtain shareholders’ sanction to deal with the 
entire remaining unissued capital of the company at such price 
and in such amounts at their discretion. The directors have 
entered into a negotiation with a banking house in the City, 
associated with their class of business, to issue to it an im- 
portant share holding in the company. The transaction 
carries with it an obligation to elect to the board a nominee 
of the bank who has special knowledge of hydro-metallurgy. 

At a meeting to be held on November 7, the directors will 
ask the shareholders to sanction the issue of any of the 
g,500,c00 unissued 2s. ordinary shares of the company. 


American Monopoly of Russian Aluminium 

It is reported that an agreement has been made between 
the Aluminium Co. of America and the Russian Government 
whereby the Americans are given the sole right to erect plant 
for the production of aluminium in Russia. The concession 
will continue for 30 to 50 years. Various projects are afoot. 
The exploitation of the bauxite beds at Tichwinsk, near 
Leningrad, which are estimated to contain 4,000,000 tons of 
bauxite, comes first. Two factories (one with a capacity 
of 1,200 tons of aluminium per annum) are to be erected 
for the utilisation of the bauxite. The present demands of 
Russia are computed at 6,500 to 10,000 tons of aluminium 
annually, among other purposes for production of aeroplanes. 
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Trade, Commerce, Finance: The Month in Review 
From Our Northern Correspondent 


report that, although we are now 
quarter of the year, 


IT is disappointing to 
well into the last there is no sign of any 
actual improvement in the iron and steel trade, such as one 
might reasonably expect at this time. It has become part 
of the accepted order of things that the closing months of the 
the 
during the holiday months, but this 


year 1s proving an exception to the rule. 


vear witness a revival from sluggish condition which 
characterises the trade 
Wherever one goes, 
the same story is told. Order books are shrunken, new orders 
are scarce, and the mills are being carried on from week to 
week without any forward prospect and, in many cases, with 
not even a full week’s work ahead. The opinion is freely 
expressed that there will be nothing done until the spring of 
next vear and that that means there will be no improvement 
until the following autumn. Altogether it is a dispiriting 
outlook. Several of the steel works have had to close down 
one or more of their departments owing to lack of orders, 
and those which hitherto have had a full share of work are 
now feeling the pinch and are getting very anxious about 
the future. 


Excessive Optimism 

It did seem a few weeks ago that the market was brightening, 
and there were hopes that the more cheerful tone manifested 
would soon lead to increased business. The papers talked of 
a general improvement in trade, and in speeches made by 
prominent men on various occasions the same optimism 
prevailed. Even at the Cutlers’ Feast in Sheffield last week 
we were assured by some of the speakers that the trade of the 
country was better than it had been, but that opinion was not 
shared by Sir Auckland Geddes, particularly with regard to 
the iron and steel trade, and he warned his hearers not to be 
misled by optimistic reports. The steel trade is not better 
and it is doubtful whether it is holding its own ; indeed, unless 
measures are conceived and adopted for providing the much 
needed assistance it is feared that the trade will go from bad 
to worse. 

The published reports of some of the large companies which 
have appeared recently show how unsatisfactory the position 
is. Ingenious attempts are made to explain away the bad 
results, but they are not very convincing, and the endeavour to 
arouse hope for better things in the future is rather vain. 
It is a weary time for the shareholders and still more so for 
those who are working hard to carry on these great enterprises 
in the face of the difficulties which exist. 


The Rebate Scheme 


It is realised that competition from the Continent is more 
serious than ever. The rebate scheme, which had the avowed 
purpose of reducing the amount of foreign steel imported and 
substituting British steel, has so far not had any noticeable 
success. It is too early to judge the scheme, as there are still 
deliveries to be taken from abroad against contracts entered 
into before the rebate scheme was launched, but the general 
attitude towards the scheme is one of indifference. It is 
doubtful whether it can have any real effect on the importation 
of foreign steel. Probably the great majority of those con- 
sumers who take advantage of it are firms whose purchases 
of foreign steel, if any, amounted to a mere fraction of their 
total requirements, and the rebate is nothing more nor less 
than an official reduction of 5s. per ton in the price of the 
various classes of steel which come within the scope of the 
scheme. Those firms who had been accustomed to buying a 
large portion of their steel from abroad are not concerned 
about the rebate, and its only effect will be to encourage them 
to use more foreign steel. Insome partsof the country, notably 
in the Midlands, there is very little interest in the scheme. 
The merchants particularly are inclined to be unfriendly to it, 
as it places them at a distinct disadvantage. Not only does 
it mean that they have to disclose their customers to the 
steel makers, but they are subject to certain restrictions which 
do not apply to the consumer, and the tendency will be to 
increase the direct connection between the consumer and the 
maker, to the exclusion of the merchant. 


. . . . 

Increasing Foreign Competition 

The menace of foreign competition in special steels to which 
we referred last month is increasing. It is reported that large 
stocks of nickel steel from Belgium are now being held in the 
Midlands, and that stocks are being rapidly built up in other 
parts. The price is considerably less than that of the home- 
produced steel, and the quality appears to be giving satisfac- 
tion. It will never do for the British makers to allow this 
and similar sections of the trade to be captured by the 
foreigner, but short of some form of protection it is difficult to 
see what can be done. After all, price and quality are the 
two chief factors in securing orders, and if both are favourable, 
and prompt delivery can be assured, as is the case when 
stocks are held, te use of the foreign product is bound to 
increase. The foreign steel makers are not blind to the 
importance of the trade in special steels, and they are devoting 
moie and more time and study to their manufacture. 


Sales below Cost 


Another form of competition to which attention might be 
directed is one that prevails at home, and that is the practice 
of certain firms of cutting the price of steel in order to secure 
business when it is known that the price is much below cost 
and that losses are being incurred. Instances of this occur 
every day, and it almost looks as though the works making the 
biggest loss quote the lowest price. It is a policy of despera- 
tion. Apparently the mills are so short of work that orders 
must be secured at any price, and rather than let the work 
go to other makers who are better equipped for turning out 
that particular product, and whose price is within reasonable 
margin of the cost, they underquote and so force the price 
down to a level which is well below the cost of any producer. 
It is an immoral form of competition, and a dog-in-the- 
manger policy which is only intensifying the plight in which 
the steel trade finds itself. 

The controlled materials, plates, sections, and large bars, 
are exempt from this competition, but the outside materials, 
particularly billets and small bars, are suffering so badly that 
the orders are not worth having, except to the re-rollers who 
use foreign steel. Sales of billets by a British maker were 
made in the Birmingham district at {5 16s. 3d. and £5 17s. 6d., 
and small bars are being sold at prices varying from £7 to 
£7 Ios. per ton delivered. Such prices are no use to the 
makers who roll from their own steel, and the only way to 
meet them is to use foreign steel. No wonder that one 
company has decided to discontinue the manufacture of steel 
and become a re-roller only, using continental billets! That 
is about the only way to make a profit at present prices. 


Market Conditions 

There is not much of interest to report in the general market 
conditions. Pig iron seems to be the strongest section of the 
market and a slight upward movement in price has resulted 
in rather more buying, although the improvement has now 
worked itself out, and there is a tendency to fall back to the 
old price. The buying is due to the fact that stocks at 
consumers’ works are low, and the output from the furnaces 
has diminished. The bar iron trade is very quiet, and like 
the steel trade is suffering from want of orders. . There is no 
life in the market for steel and the only buying that takes 
place is for present requirements. The expectations of 
increased business after the Motor Show have not yet been 
fulfilled. There is some doubt as to the accuracy of the 
reports which told of the heavy business done at the Show. 
Possibly this branch of the trade will revive in a few weeks’ 
time ; the sooner the better, as it is one of the best markets 
for the steel makers. 

The production figures for September show a decline in the 
number of blast furnaces at work, there being five fewer in blast 
at the end of the month than at the beginning. The output 
of pig iron was 591,500 tons compared with 596,100 tons in 
August. The production of steel in September amounted to 
777,000 tons compared with 643,100 tons in August. These 


figures compare with 949,600 tons for March last, when all 
the works were in full swing owing to the orders accumulated 
during the coal strike. 
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Some Inventions of the Month 
By Oar Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 
Calcining Carbonates, etc. 

Ir is difficult to calcine small particles of limestone or the 
like in the usual shaft furnaces, owing to the tendency to 
pack together, while in rotary furnaces much material is 
carried away, as dust, owing to the violent agitation. According 
to a patent by the Dwight and Lloyd Metallurgical Co., 
New York, U.S.A., the calcination of such a material is effected 
by spreading it in a shallow layer on a support having gas 
passages therethrough and passing heated gases through it, 
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preferably downwards. An excess of heated gases is main- 
tained above the layer, the pressure below being regulated 
to draw some gas through at the necessary rate. It is pre- 

ferred to grade the material so that most of the larger particles 

of carbonate, etc., are in the upper layers, and also to have a 
layer of previously burnt material below. The layer of material 
on the previous support may be advantageously carried 
continuously through the treatment zone. In the apparatus 
shown in the figure, material to be burned is fed from the hopper 
20 on to a series of pallets 12, having previous bases, and which 
are propelled by the toothed wheel 15 along rails 11 through the 
reverberatory arch 30, which is fitted with suitable burners 
for producing the heated gases. The pressure in the wind 
box 10 is such as will suffice to draw a suitable amount of the 
heated bases through the layer of material. The hopper 20 
may be divided into a number of parts, 23, 24, 26, soas to enable 
the layer of material to be graded as desired throughout its 
thickness. The hopper 26 may supply previously burnt 
material, which serves to protect the metal parts of the 
apparatus from the combustion gases. See Patent No. 
275,463, having the date November 26, 1926. 

Iron and Steel 


SILICON iron of very low carbon content is useful in certain 
parts of electrical apparatus on account of its desirable mag- 
netic properties, namely, high permeability and low hysteresis 
losses. V.°B. Browne, of Tarentum, Pennsylvania, U.S.A., 
prepares such irons containing over 3 per cent. of silicon and 
less than 0-03 per cent. of carbon, by first freeing iron from 
sulphur, phosphorus, and as much carbon as possible by 
known methods; iron ore is then added until no further 
reduction takes place, and the metal is transferred to a 
Bessemer converter containing silica to produce sufficient 
heat during the subsequent blow, which is continued until 
practically all the carbon has been removed. The silicon 
content of the iron is then adjusted by addition of ferrosilicon 
containing less than 0-2 per cent. of carbon. The product is 
freed from silica, slag, and other inclusions by storing it for a 
time in the molten state in a comparatively large receptacle 
in which the impurities have opportunity to float to the sur- 
face ; the metal is tapped from time to time and corresponding 
additions of the carbonless iron made to the bath. Instead 
of using a Bessemer converter for removing the last part of 
the carbon, the iron may be directly treated in the furnace 
in which refining has taken place ; pipes are introduced into 
the molten metal, and air, preferably enriched in oxygen, 
introduced until all the carbon has been oxidised. See Patent 
No. 277,537, having the date January 10, 1927. 


According to a Patent Application by the Friedrich Krupp 
Akt.-Ges. F. Alfred-Hutte, Rheinhausen, Niederrheim, Ger- 
many, when utilising a portion of the waste gases, the blast is 
supplied at the highest possible temperature, the coke used 
being correspondingly small; changes in the temperature 
equilibrium of the processes are corrected by varying the 
quantity or temperature of the waste gases or by adding oxygen 
or coal dust thereto. See Patent Application 275,601, having 
the International Convention date August 6, 1926. 

Steel alloys offering great resistance to heat contain 15-25 
per cent. of chromium and 15-25 per cent. of nickel, but less 
than o-2 per cent. of carbon. See Patent Application 276,317, 
by F. Krupp Akt.-Ges., Essen, Germany, having the Inter- 
national Convention date August 23, 1926. 

In another Patent Application by the same firm there are 
described low carbon steels resistant to the action of liquids 
such as boiler-feed water or vapours and gases such as am- 
monia. The steel in the molten state is so highly deoxidised 
that subsequent ageing does not cause any substantial decrease 
in its tenacity ; alternatively the solid steel may be heated 


to 650° C., quenched, and reheated to 750° C. See Patent 
Application 276,615, having the International Convention 
date August 27, 1926. 


Extracting Tin 

ON treating tin ores, tailings, slimes, etc., with hydrochloric 
acid gas in the presence of a carbonaceous reducing agent the 
tin can be volatilised and collected as stannous chloride, but 
is liable to be contaminated with other metal chlorides, such 
as those of copper, iron, or tungsten, if these metals are present. 
In a process patented by H. L. Sulman and H. F. Kk. Picard, 
of London, this treatment is effected at a temperature, such 
as 600—700° C., at which the tin is converted into stannous 
chloride and distilled over free from iron, copper, tungsten, 
etc. In the earlier stages of the reaction water vapour should 
be absent, since it is liable to decompose the stannous chloride. 
In later stages, however, it may be advantageously introduced 
in limited amounts, since it will decompose the other metal 
chlorides produced with formation of hydrochloric acid, the 
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carbonaceous reducing agent is preferably one, such as bitu- 
minous coal, capable of intumescence, so that a porous mass 
readily penetrated by the hydrochloric acid gas results during 
the preliminary coking. The walls of the apparatus used 
should be impervious to gases since the ingress of air is highly 
disadvantageous. A suitable form of apparatus is shown in 
the figure. The material is charged into the inclined cast 
iron retort 10, which has a lining 12 of vitreous acid-resisting 
silicate enamel, an inlet 16 for hydrochloric acid gas or steam, 
and an outlet 15 leading to a condenser 26. The latter is 
provided with an inlet 23 for steam, and a water seal 20 in 
which most of the stannous chloride dissolves ; the remainder, 
which is usually in the form of a mist or fume, is trapped in 
the charcoal 21, which is supported on a false bottom 18, and 
washed when necessary by a spray of water 28. The gas 
leaving the condenser is cooled in a worm 25 prior to entering 
a small stannic chloride condenser 29, pac ked with inert 
material ; it is supplied with concentrated hydrochloric acid. 
The remaining part of the apparatus consists of a hydrochloric 
acid absorber 34 and scrubbing tower 39. The solution of 
stannous chloride collected in the condenser 26 may be either 
electrolysed for the production of metallic tin or evaporated 
for production of stannous chloride crystals, the product being 
free from other metals and arsenic. See Patent No. 276,743, 
having the date June 2, 1926. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects 


Attoys.—The uniformity of brass. E. R. Thews. Brass 
World, September, pp Small fluctuations of 
main constituents are strongly influenced by even small 
quantities of impurities Uniformity is obtained by 
melting in large units 

Contribution to the study of 


259 


292 


printing alloys and of 


lead and tin metals. A. Travers and Houot Rev. de 

Metallurgie, September, pp. 541-554 (in French). 
Magnesium and its alloys. J. A. Gann and A. W 

Winston, Jnd. Eng. Chem., October 1, pp. 1193-1201 


Discusses the relationship between composition, micro- 
structure, and properties of magnesium base alloys, and 
the Dowmetal alloys [he foundry practice, which is dis- 
closed, to be ditferent from that used elsewhere, 
being based on the use of a flux 

ANALYSIS.—New processes for the determination of traces 
of certain impurities in lead. B. S. Analyst, 
October, pp. 

A method for the determination of antimony in white 
metals, etc H. R. Fitter. J.S.C.I., October 21, 
Pp. 4147 

CORROSION 
of quantitative measurements. G 
Stuart, and A. R. Lee. P? 
PP. 425-4097 

The effect of certain impurities upon the corrosion of 
zinc. IJ. Atmospheric corrosion. W. 5S. Pattersom. 
J.S.C.I., October 7, pp. 390-396T. 

The use of electrolytic deposits of cadmium for the 
protection of metals and alloys against corrosion. J. 
Cournot and J. Bary. Comptes Rendus, October 17, pp. 
773-774 (in French 

GENERAL.—Has pure aluminium an allotropic transforma- 
tion? M. Haas. 7. Metallkunde, October, pp. 404-406 
in German). Describes a dilatometric method of investi- 
gation, and the evaluation of the curves obtained. <A 
transformation of pure aluminium could not be found up 
to O10 oS 

Annealing 
P. Siebe 
man 
wires of 


is said 


Evans. 


505-572 


The theory of metallic corrosion in the light 
D. Bengough, J. M 
Roy. Soc. A., October 1, 


experiments with various metal wires. 

Z. Metallkunde, October, pp. 385-389 (in Ger- 
Annealing experiments in aé_ salt-bath with 

copper, bronze, brass, aluminium, and iron. 

Investigation of the phase diagram of the system copper- 
nickel. D. Jitsuka. 2Z. Metallkunde, October, pp 
396-403 (in German). The investigation consists of very 
detailed thermal and micrographic analysis. It deals not 
only with the equilibria between crystalline phases, but 
with those between liquidus and solidus. In addition, 
the volatilisation of zinc in air and in vacuo is investi- 
gated 

The films responsible for oxidation tints on metals. 
U. R. Evans. Nature, October 22, p. 584. 

The reactions between cuprous sulphide and metallic 
lead, tin, and especially zinc at melting temperatures. 
C. Frick. Metall u. Evz, October, Vol. 24, part 19, 
pp. 465-472 (in German). The actions of lead, tin, and 
zinc on cuprous sulphide have been tested, in view of the 
work done on the separation of copper from concentrated 
copper ores by the action of iron. The experiments show 
that these methods also effected the separation of metallic 


copper 
The anodic behaviour and the passivity of nickel. 
W. J. Miller. Monatshefte, Vol. 48, part 7, pp. 559-570 


(in German). 
Rod milling and wire drawing. J. P. Bedson and J.S.G. 
Primrose. |. West of Scotland Iron and Steel Inst., Vol. 
34, part 4, pp. 52-62 
The action of aluminium and zinc on cement. C. R. 
Platzmann. Chem.-Zeit., October 29, pp. 833-835 (in 
German). 

SINGLE METALS.—Some electrochemical 
E. D. Botts and F. C. Krauskopp 
ber, pp. 1404-I419. 

Germanium. NX. Preparation of fused germanium 
directly from germanium dioxide. K. M. 
L.M. Dennis. /. Phys. Chem 


studies of titanium. 
J. Phys. Chem.,Sepien- 


Tressler and 
, September, pp. 14209-1432. 


Commercial Intelligence 


The following ave taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 
[NOTE.—The Companies Consolidation Act of 1908 provides that 
every Mortgage or Charge, as described therein, shall be registered 
within 21 days after its creation, otherwise it shall be void agasnst the 
liquidator and any creditor. The Act also provides that every Company: 
shall, in making its Annual Summary, specify the total amount of debts 


due from the Company in respect of all Mortgages or Charges. The 
following Mortgages and Charges have been so registered. In each 


case the total debt, as specified in the last available Annual Summary, 
$s also given—marked with an *—followed by the date of the Summary, 
but such total may have been reduced. | 

ASKERN COAL AND IRON CO., L 
September 14, £15,300 (not ex.) and 
to Building Society charged on lands and messuages 
at Askern. *4643,0609. July 14, 1927 

BETTS (JOHN) AND SONS, LTD., Birmingham, smelters 
and assayers Registered October 11, 45,000 mortgage, 
charged on 61 (and vault in basement) and 62, Eagle Street, 
London Note.— 410,000 debenture dated December 15, 
1926, has been postponed in point of charge to this mortgage.) 
*410,000. January 8, 1027. 

MONDEGO TIN DREDGING CO., LTD., Londof, E.C. 
Registered October 1, 45,000 debentures, part of £10,000 ; 
general charge. *£22,500. April 26, 1926. 

WIDNES FOUNDRY (1925), LTD. Registered September 
20, £60,000 debentures, charged on company’s land at Widnes, 
also general charge. *437,000. December 21, 1926. 


Tp Registered 
£30,000 (not ex.) mort 


gages 


WIGPOOL COAL AND IRON CO., LTD., Drvybrook. 
Registered September 24, 45,000 debentures (filed under 
sec. 93 (3) of the Companies (Consolidation) Act 1908), present 


issue 42,000; general charge. *£20,000. July 3, 1926. 
Satisfactions 
BLAENAVON CO., LTD., ironmasters, etc. Satisfactions 


registered October 15, 4500 and 1,106, parts of amount 
registered August 24, 1911. 
YORKSHIRE IRON AND COAL CO., LTD., Leeds. 


Satisfaction registered October 5, 
registered July 5, 1901 


Steel from Low-grade Iron Sands 
Direct Method of Produc‘ion 
For a great number of years endeavours have been made to 
evolve a process of steel production which would enable low- 
grade titaniferous ores and magnetites to be made directly 
into steel. 

Although success has been achieved in laboratory working, 
the direct method was not used on a commercial scale in 
Great Britain until 1925, when by what is known as the 
‘ Carsil’”’ process an ingot of steel was produced in an electric 
furnace in one operation from titaniferous iron sands from 
Java Practically per cent. utilisation of material is 
claimed, and the process, which is being developed by the 
Anglo-American Steel Co., Ltd., of 66, Victoria Street, London, 
involves the treatment of ores in an electric furnace. 

The almost complete utilisation of materials is- effected by 
subsequent treatments of residues from the smelting process. 
Among the substances which are claimed as by-products ot 
the process are titanium oxalate, titanium nitrate, cements, 
materials for constructional work,and glass. The steel resulting 
from the process is claimed to be of superior quality, having a 
high degree of resistance to fatigue, and resisting heat and 
corrosion very strongly. Some details of the qualities of the 
metal are to be found in a paper read by Mr. O. Smalley at a 
meeting of the Electro-Chemical Institute of Philadelphia on 
April 28 of this vear. 

In a rotary fatigue test a British Standard rail, 85 lb. to the 
vard, rolled from “ Carsil’’ steel made from New Zealand 
titaniferous iron sands, gave a full 100,000 revolutions with 
a fibre stress of 20 tons per square inch, a further 50,000 re- 
volutions with 25 tons, another 50,000 revolutions with 30 
tons, and a still further 33,030 revolutions with a fibre stress 
of 35 tons to the square inch. 

A works is being erected at Sheffield for the manufacture ot 
steel by the ‘‘ Carsil’’ process. It is hoped to give further 


$21,290, part of amount 





100 


details in a future issue of this supplement. 
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Recent Developments in Ammonia Leaching for Zinc Ores 


A Process with Possibilities for 


RECENT developments in ammonia leaching for zinc ores are 
dealt with by Mr. H. M. Lawrence, metallurgist in the U.S. 
Bureau of Mines, in a bulletin, reprinted in part below, pub- 
lished by the School of Mines and Metallurgy of the University 
of Missouri. The author deals bricfly with the history of the 
development of the process, and reviews present-day operations. 
His conclusions are that ammonia leaching as a process for the 
extraction of zinc from complex ores or other zinc-bearing 
materials has certain possibilities, which are listed. 

Progress in the development of ammonia leaching processes 
for zinc ores has not been as marked as in copper hydro- 
metallurgy. Though basically sound, difficulties have been 
encountered in the application of the process to the treatment 
of zinc ores. The equipment and method of treatment has 
been considered expensive and complicated, requiring close 
technical supervision in operation. Then, too, the zinc oxide 
produced was frequently of poor quality, and required further 
treatment. However, the development of ammonia leaching 
processes for copper tailings by Calumet-Hecla and Kennecott 
has demonstrated that large quantities of ammoniacal liquors 
can be utilised in commercial operations with but a small loss 
of the volatile reagent, and has also resulted in the develop 
ment of equipment, much of which is suitable for ammonia 
precesses for the extraction of zinc. 

During the past fifty vears several investigators have studied 
the dissolution of zinc compounds by ammoniacal solutions ; 
the majority have favoured the ammonia-carbon dioxide 
leach, though other solutions containing ammonia have been 
considered. It is well understood that some zinc com- 
pounds, particularly the oxide, are dissolved by ammonium 
carbonate solutions ; after purification of the solutions the 
zine may be recovered from the liquors by distillation as a 
basic zinc carbonate, from which zinc oxide may be pro- 
duced by calcination. The ammonia and free carbon dioxide 
that is not combined with the zinc are largely reclaimed by 
condensing and absorbing the vapours from the distillation. 
Other methods for the recovery of zinc from the pregnant 
liquors, including electrolysis, have also been proposed. 
Operating plants have, however, been few. Two plants, one in 
Germany and the other in Belgium, using the Schnabel 
process were operated for several years subsequent to 1878. 
Mixed lead and zine oxides produced in the steaming of zinc- 
lead-silver crusts from the Parkes process were digested with 
ammonium carbonate solutions, and the zinc recovered from 
the pregnant liquors by distillation, Though metallurgica!ly 
successful, the ammonia process at the above plants was 
abandoned after operating for a number of years, as it could 
not compete with other methods for the treatment of the 
liquated zinc-lead-silver crusts. Schnabel’s process was, 
however, the forerunner in ammonia leaching processes, not 
only for zinc but also for those developed later for copper. 

Recent Processes 

Due to the successful development of ammonia leaching for 
copper ores, interest has been stimulated in similar processes 
for zinc ores. Two processes—the Waring and Gordon— 
recover the zinc by distillation of the ammoniacal zinc car- 
bonate liquors. A_ small, well-equipped, semi-commercial 
plant at Webb City, Missouri, which has been used for com- 
mercial tests of the Waring process, and there is a plant 
in intermittent operation at Salida, Colorado, with an estimated 
capacity of 40 to 75 tons per day in the Gordon process. 


the Treatment of Complex Ores 


In addition to these two processes Campbell studied the elec- 
trolysis of ammoniacal zinc carbonate solutions ; the process 
as outlined used ammonium carbonate as the dissolution 
agent and recovered the zinc by electrodeposition from the 
purified liquors. 

The Waring process is summarised as follows: Complex 
ores are treated in a special furnace. A shallow charge is 
carried. In a zone of fusion and reduction, into which fine ore 
is injected with the primary hot-air blast, volatile metals 
are vaporised and matte and slag produced. Just above the 
surface of the charge a hot-air blast from secondary tuyeres 
oxidises and burns the metallic vapours, sulphur and sulphides 
to fumes ; the latter pass out of the furnace and are collected. 
The furnace in operation is said to make the following pro- 
ducts : matte—containing practically all of the copper, gold, 
the silver not vaporised, and part of the iron in the charge ; 
slag—clean and liquid, carrying not more than 2-5 per cent. 
of the zinc in the ore and no lead ; fume—pure white, containing 
zinc, lead, a little silver, cadmium, bismuth, antimony, etc. 
The subsequent treatment of the fume by ammonium car- 
bonate solutions, averaging about 8 per cent. NH, for one 
hour effects a separation between the zinc and other metals. 
Of the metal values in the fume the distillation of the purified 
liquors is said to yield a recovery of at least 95 per cent. of the 
zinc as basic zinc carbonate, which may be converted into a 
commercial zinc oxide ; the residues should contain over 98 per 
cent. of the lead and silver, recoverable by further treatment ; 
the elimination or recovery of the cadmium, antimony, 
bismuth, etc., as may be desired, is said to be equally satis- 
factory. 

An abstract of the Gordon gas-house liquor process follows : 
Mixed concentrates or sulphide ores are roasted and the 
calcines treated with gas-house liquor (crude ammonia, 
largely ammonium carbonate, averaging about 12-5 per cent. 
NH, ; leaching cycle about six hours). After separation from 
the residues, the liquors are purified and the zinc is recovered 
by distillation. The residues centaining the lead, gold, silver, 
iron, etc., are suitable for smelting. Expected capacities and 
results are reported to be : roasting : One furnace, 35 to 40 tons 
per day of ore containing 40 to 45 per cent. of zinc and lead 
combined ; additional furnace being installed ; leaching and 
distillation : 42,000 gallons of liquor per day or with liquor 
containing 1 lb. of zinc per gallon, 42,000 lb. of zinc as basic 
carbonate ; extraction (based on trial runs) : expected to be 
85 to 95 per cent. of zinc with residue containing practically 
all of lead, iron, precious metals, if any, and ganguc. 

The Campbell process employs a treatment similar to that 
of Gordon for extracting the zinc, separating the solutions 
and residues, and purifying the pregnant liquor. The liquor 
is then electrolysed, the zinc depositing on the cathode 
from the complex ion—Zn(NH,), **—with regeneration of the 
ammonia and carbon dioxide. The following reacticn for the 
electrolysis is presented : 

Zn(NH;),CO;+3H,O =Zn + 2(NH,OH) +(NH,),CO,+0. 
The cathode zinc is melted to merchantable metal. In one test 
Campbell reports that the cell voltage averaged 4-1, the current 
efficiency about 81 per cent. with an indicated power con- 
sumption of 3,950 k.w.h. per ton of zinc. Analysis of the zinc 
sheets produced showed 0-0183 per cent. iron, 0-0404 per cent. 
cadmium, and 0-0124 per cent. lead. The Campbell process, 
though the investigation was on a laboratory scale only, 
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would seem to have an advantage over other ammonia pro- 
cesses. If metallic zinc, which will require only remelting to be 
marketable, can be produced directly by electrolysis of the 
purified solutions, a desirable process would result. It is 
stated that the high energy consumption could be reduced in 
practice to about 2,900 k.w.h. per ton of zinc, or an amount 
comparable with electrolytic practice for sulphate solutions. 
Detaiis of the plant and process require development, but the 
process has possibilities that warrant further research. 


Extractions 

processes which have been mentioned above pre- 
treatment for the ore or zinc bearing materials is 
Sulphide ores require roasting or fuming. Even if 
carefully regulated insoluble zinc compounds are formed in 
roasting. Roasted calcines usually yield less zinc to subse- 
quent treatment with ammoniacal solutions than to an acid 
leach, and effects of improper roasting are usually more pro- 
nounced. Fumes, bag-house products, etc., in some cases 
prove quite amenable to the process while others are much less 
tractable. The extractions secured naturally vary greatly, 
depending upon the previous treatment as well as the original 
character of the material itself. 


In the 
liminary 
required. 


Details of Operation 

In a commercial plant the treatment of the material 
usually minus 35 mesh-——-for the dissolution of the zinc can be 
effected in covered steel tanks, in which the ore is kept in 
suspension in the ammonia solutions by mechanical agitation 
or by circulation with centrifugal pumps. Solutions may 
range from 70 to 140 grammes per litre of NH, with a CO, 
content of about 70 per cent. of the ammonia ; such solutions 
will usually dissolve zinc at least equivalent to the NH, 
content. Satisfactory separation of the liquors and residues 
can be made in standard equipment—settling tanks and filters, 
modified to diminish ammonia losses. Heating the residues 
may be required to reduce the ammonia loss. Of the original 
metals, the lead—either as basic carbonate or oxide—most 
of the iron, precious metals, antimony, bismuth, lime, insoluble, 
etc., remain with the residues. Cadmium and copper are 
largely dissolved with the zinc, accompanied by lesser amounts 
of other metals ; these impurities are removed by cementation 
on scrap zinc. In the agitators some ammonia is fixed as 
ammonium sulphate due to soluble sulphates formed in roasting 
and the carbonisation of lead and Jime sulphates. 

li distillation is used for the recovery of the zinc and 
scagents from the purified pregnant liquors, a two-stage process 
may be required, depending upon the amount of ammonia 
fixed as ammonium sulphate. In the first stage, which mav be 
carried on in multiple effect evaporators or perhaps even in a 
modified column still, free ammonia and carbon dioxide are 
volatilised and nearly all the zinc precipitated as basic zinc 
carbonate. The latter is filtered, a fixed alkali—lime or soda- 
added to the filtrate to decompose the ammonium sulphate, 
and a second distillation made in a standard ammonia con- 
centrator, where ammonia is volatilised and zinc precipitated, 
largely as the hydrate. The still effluent, after filtering out 
the zinc, runs to waste. 

Caicination at comparatively low temperatures converts 
the precipitates of basic zinc carbonate and zinc hydrate into 
zinc oxide. The quality of the zinc oxide produced will 
depend somewhat upon the original ore treated, but more 
largely upon the amount of iron introduced after purification 
of the pregnant liquors. The calcined product may require 
refining to produce merchantable zinc oxide. The consumption 
of reagents cannot be estimated with any exactness. The 
character and grade of the zinc-bearing material, as well as 
the treatment employed, would markedly affect the reagent 
losses. Waste effluent from the distillation ought not to contain 
more ammonia than in copper practice, or from 0-05 to 0-3 
grammes per litre NH, with only traces of zinc. Total ammonia 
losses might be low—up to 5 lb. per ton of material treated— 
but on high-grade fumes the loss might be 20 lb. per ton or 
even somewhat more. Consumption of carbon dioxide would 
be high, though some might be reclaimed by absorbing the 
gases evolved from the precipitate during calcination. Steam 
for distillation would vary from 3 Ib. to 6 lb. per gallon of 
liquor evaporated ; the lower amount might be sufficient, 
particularly if only a small amount of ammonium sulphate 
were present, permitting a single stage distillation to be used. 


The consumption of reagents in pounds per pound of zinc 
as basic zinc carbonate ought not to exceed the following : 
NH,—-0-025 Ib. 
CO,—0:25 Ib. 
Steam—5 lb. to 9 Ib. 
Summary 

Ammonia leaching, as a process for the extraction of zinc 
from complex ores or other zinc bearing materials, has certain 
possibilities that may be briefly pointed out. 

(1) If calcines from the roasting of sulphide ores are treated, 
zinc extractions are likely, in general, to be somewhat lower 
with an ammonia than. with a sulphuric acid leach. However, 
fewer impurities would be dissolved by the ammonium car- 
bonate solutions and their subsequent removal should be more 
readily effected. 

(2) If sulphide ores are fumed and an amenable fume 
product secured, treatment with ammonium _ carbonate 
solutions should yield high zinc extractions in a liquor that 
can be readily purified. 

(3) Satisfactory recoveries of desired metal values from (1) 
or (2) should be made by smelting or other methods. 

(4) If distillation of the purified pregnant liquors is prac- 
tised, the precipitation of the zinc as basic carbonate or hydrate 
and the reclamation of the reagents should be effected with 
an economical steam consumption and with but little loss of 
ammonia. Oxide produced by calcining the precipitated zinc 
carbonate and hydrate would probably require refining to 
obtain a marketable grade of zinc oxide. 

(5) The possibility of obtaining zinc as metal by electro- 
deposition from purified zinc ammonium carbonate solutions 
warrants investigation. 

(6) For successful operation a well-designed plant, accessible 
for observation and repairs, is essential. Corrosion of equip- 
ment should be less than with ammonia processes for copper 
ores. 





London Tin Syndicate 
Annual General Meeting 

THE second annual meeting of the London Tin Syndicate, 
Ltd., was held in London on November 18, Lord Askwith 
(chairman of the company) presiding. In moving the adoption 
of the report and accounts the chairman said that the total 
on liability side of the balance sheet, including the capital, 
£250,000, the reserve fund, £197,196, creditors, £11,380, and 
the balance at credit of profit and loss, amounting to £136,474, 
waS £595,052. The assets were investments at cost, £405,293, 
properties and ventures, £44,252, outstandings, £5,300, and 
cash in varying forms, £140,000. The board recommended 
the payment of a final dividend of 40 per cent. less tax, 
making 50 per cent. for the year, the transfer of 412,800 to 
reserve, and the carrying forward of £29,671. In concluding 
a summary of the syndicate’s activities, the chairman said 
that he ought to refer briefly to rumours that they had tried 
to corner spot tin, and later that a violent reaction in the tin 
market had been caused because they had not cornered tin. 
The title of this syndicate might possibly have created a 
misapprehension, as the syndicate did not engage in the sale 
or purchase of tin ore, tin oxide, or metallic tin. 

On the question of the price of tin they might well feel 
concerned as to future sources of supply, but he was con- 
vinced that shareholders need not pass any sleepless nights in 
reflecting on the possible value of their shares, or over factitious 
depression in the price of the metal. The real menace lay in 
the opposite direction. The prime factor in the situation was 
the threatened shortage, which it was theirfbusiness toendeavour 
to postpone by the exploitation of new sources of supply to 
the benefit not only of themselves, but of the wide circle of 
industries which depended, in part at least, on the continuance 
of constant and regular supplies of metallic tin. 

Dealing with properties and investments, the chairman said 
no doubt was entertained as to the success or long life of 
Parkanchy, which was on the eve of production, and the 
future of Pohigey was no less assured. The most important 
of all the syndicate’s acquisitions was the Penpoll smelter, 
for which they had been fortunate in securing the services 


of Mr. Allen, who had been closely identified with the designing 
and construction of the Straits Trading Co.’s new smelter in 
Penang, the largest and most up-to-date in the world. 

The report and accounts were adopted. 
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A New Theory of Chromium Plating 


Mr. Ollard’s Communication to the Electroplaters’ and Depositors’ Technical Society 


At a meeting of the Electroplaters’ and Depositors’ Techni- 
cal Society, Mr. E. A. Ollard read a paper on a new theory 
of the electrodeposition of chromium. A special invitation 
had been extended to the members of the Faraday Society 
and the London Section of the Institute of Metals, to which 
there was a gratifying response. Mr. S. Field, the president, 
occupied the chair. 

Mr. Ollard, in the course of his remarks, said that so far, 
three theories had been put forward to account for the working 
of the chromium bath. The first of these seemed to be 
chiefly held by the American workers. It was to the effect 
that the deposition of the chromium took place from the small 
percentage of chromium sulphate (or other salt) in the bath, 
and that the chromic acid functioned as a reservoir from 
which the chromium could be drawn. They appeared to 
consider that the chromium sulphate electrolysed to give 
chromium and a sulphate ion that reacted with the chromic 
acid, regenerating chromic sulphate. As it stood this theory 
was open to objections, the chief being that there was no 
evidence to show that a sulphate ion would react with chromic 
acid, or, if it did, that it would form chromic sulphate, while 
the theory did not show why better results should not be 
expected from chromic salts alone. 

Dr. Liebreich had studied the current-voltage curves at a 
platinum cathode in chromic acid solutions, and had come to 
the conclusion that the deposition of chromium took place in 
steps from the chromic acid itself, the hexavalent chromium 
being reduced by the current first to the trivalent form, then 
to the divalent, and finally to the metal. His theory, however, 
did not explain why pure chromic acid should not also give 
deposits of chromium, or the function of the additions of 
other acids. He had, however, produced a great deal of 
evidence to show that divalent chromium compounds were 
formed prior to the deposition of the metal. Dr. Muller had 
endeavoured to explain the action of the sulphuric acid by a 
complicated theory of colloidal diaphragms. He suggested 
that the chromic acid was reduced at the cathode by the 
nascent hydrogen, but that the reaction was stopped imme 
diately by the formation of a semi-permeable membrane of 
chromic chromate produced from the reduction products, 
allowing only hydrogen to pass through it. He further 
suggested that the addition of another acid modified the 
diaphragm and allowed the reaction to proceed. 

Constitution of the Depositing Solution 

From conductivity tests, potentiometric measurements, 
migration tests, and chemical analysis which had been made 
it was considered that the solution must consist essentially 
ot the following constituents, in order that deposits of chromium 
might be obtained from it :— 

1. Bichromic acid Usually in fairly large quan- 
tities, but may be reduced 
almost to zero. 

From nearly zero to a very 
large percentage varying 
inversely as the amount of 
bichromic acid. 

A small quantity only, which 
has to be very carefully 
controlled and varies with 
the type of bath used, and 
the material itself. 


2. Bichromate of chromium 


Cry (Cr,Oz)3 


3. A substance that will give 
another anion, as_ sul- 
phuric acid or a sulphate 


4. A complex colloidal com- Colloids of this description 
pound of chromium of are found but do not appear 
type Cr,O,.x CrO,, where to be present in large 


x is low quantities, and there is no 
evidence that they are 
beneficial. 

The first two constituents were obtained by dissolving 
chromic trioxide in water and reducing to the desired degree 
by a convenient method. The third constituent was carefully 
added in the required amounts, although in some cases part 
of this might be present as an impurity in the chromic trioxide 
and must be allowed for. The existence of the fourth con- 
stituent was doubtful, but if present it might be either formed 
during the reduction of the chromium trioxide or by subse- 


quent electrolysis. It was by no means unlikely that the 
last suggestion was correct, and it was found that colloids 
could be experimentally produced in this way. 

It was not considered possible that in a bath of this nature 
any divalent material could exist in the bulk of the solution, 
while at rest. The composition of the solution must therefore 
be considered as being bichromic acid and chromic bichromate, 
together with a small quantity of chromic sulphate (or other 
salt). The concentration of the trivalent ions would be 
governed by this latter constituent, since the chromic bichro- 
mate as shown above ionised only slightly, and would therefore 
serve as a buffer substance. 


Mr. Ollard’s View 

From a careful consideration of all the data available the 
mechanism of the reaction was considered to be as follows : 
In the body of the solution, trivalent chromium compounds 
(usually the sulphate) ionised to give a trivalent ion. When 
current was passed the bichromic acid functioned. as a con- 
ducting material, and the chromic ion was carried to the 
cathode. The bichromic acid would be electrolysed, forming 
oxygen and hydrogen, while the chromic salt would give at 
the cathode a chromic ion and at the anode the ion of the 
corresponding radical, which latter would react with the 
chromic bichromate reforming the salt and bichromic acid. 
The chromic ion would be reduced at the cathode, forming 


first a chromous ion and then the metal. Some of the 
chromous ions formed might, however, escape from the 


cathode layer, reacting with the bichromic acid to form further 
quantities of the chromic bichromate. The equations for 
these actions would be given later. Thus the bichromic acid 
formed the conducting material and regulated the acidity, 
the chromic bichromate formed a buffer substance and reduced 
acidity, and the chromic salt provided the supply of chromic 
ions from which the deposit of the metal took place. Some 
colloidal matter might be formed on the cathode and might 
affect the structure of the deposit, but it did not appear that 
there was any great quantity of such material in the body of 
the solution. 
The Discussion 

An interesting discussion followed, in which various objec- 
tions to the theory were put forward. The president, after 
congratulating Mr. Ollard on his paper, pointed out that the 
experimental work had been carried out with a solution con- 
taining 600 gms. chromic acid per litre, whereas that employed 
in practice contained 250 gms. Presumably, the time required 
to produce the “ complexes ’’ and to reduce the conductance 
would be thus shortened. Also, why could we not use more 
than 3 gms. chromic sulphate per litre of solution ? 

Mr. Wernick (secretary) compared the theory advanced 
with those put forward by Sargent, Leibreich and Muller, 
and said the great value of Muller’s theory lay in the con- 
ception of a diaphragm or film at the cathode. This was 
tangibly formed and gave a great deal of trouble in practice. 
How was this accounted for in Mr. Ollard’s theory ? 

Mr.D. J. Macnaughton referred to the fact that the chromium 
dichromate, which Mr. Ollard considered was essential in the 
bath, had definitely been stated to be “not only unnecessary, 
but positively deleterious by Haring, of the American Bureau 
of Standards. He thought that Muller’s theory had not been 
properly considered. Mr. G. E. Gardam said the theory did 
not explain why an excess of chromic sulphate interfered with 
the working of the bath; while, again, a small amount of 
chromic acid present should be capable of resulting in a 
deposit. Mr. L. Wright pointed out that the hydrogen content 
of the bath was an important factor. With regard to colloids, 
it was quite possible to obtain a deposit without using a 
colloid; while the latter definitely went to the anode by 
cataphoresis. 

Mr. Ollard then replied to the discussion at length, and on 
the motion of Mr. D. Macdonald, seconded by Mr. W. James, 
was accorded a hearty vote of thanks. 

Copies of the paper are obtainable from the acting hon. 
secretary of the Society, Mr. S. Wernick, B.Sc., Northampton 
Polytechnic Institute, Clerkenwell, London, E.C., at 2s. per 
copy. 
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Metallurgical Topics: Monthly Notes and Comments 


From Our Own Correspondents 


’ Rival (?) Institutes 

SOME amusement has been caused amongst Officials and 
members of the Iron and Steel Institute and the Institute of 
Meta!s at a recent suggestion that these two Institutes overlap, 
and that many of their functions could be more adequately 
discharged by the Institute of British Foundrymen. Any 
such proposition reveals an almost pathetic degree of ignorance 
of the state of metallurgy, to say nothing of the status of the 
three Institutes, each of which has its own distinct and 
equally indispensable spheres. The first two combine, happily 
enough, the fields of pure and applied science in two very 
highly specialised branches of industry: the third carries 
out, so far as it is able to do so, the practical applications of 
both in a still more specialised field, the craft of the foundry. 
In so far as there are both ferrous and non-ferrous foundries, 
both the Iron and Steel Institute and the Institute of Metals 
foster investigations of the greatest value to the practical 
foundryman, but they do very much more thar this, and indeed 
the great bulk of the papers read at their meetings have 
nothing in common either with one another or with foundry- 
men. On the other hand, those read before the branches of 
the Institute of British Foundrymen deal, or should deal, with 
severely practical considerations as to the manufacture of 
castings ; and must take on trust the data provided by the 
other Institutes, and apply them to the work in hand. 


Specific Functions of the Leading Institutes 

THAT, on the other hand, the cause of science, in foundry and 
workshop, is greatly served, in the long run, by the occasional 
holding of joint meetings between two or more societies for 
the discussion of various aspects of some one subject, is 
plainly shown by the success that has attended the Faraday 
Society’s attempts in this direction. At such meetings the 
papers usually deal with profound and basic physico-chemical 
considerations which only experts can understand, let alone 
discuss. The type of paper read at a Faraday Society meeting 
would be utter Greek to the average foundryman. The 
highest practice and the highest theory seldom meet on common 
ground, for the simple reason that the conditions in which 
theory emerges differ entirely from those with which practice 
has to deal. The light thrown on scientific subjects by 
abstruse physico-chemical considerations has to be attenuated, 
so to speak, before it is applied to such homely uses as mould- 
ing, venting, and gating. The Institute of Metals and the 
Iron and Steel Institute constitute, so to speak, the filters by 
means of which high abstractions reach industry in serviceable 
form. 
Symposium on Cohesion 

THE Faraday Society has been holding, as recently as last 
week, one of the discussions to which reference has been made. 
It dealt with the very fundamental subject of cohesion. Pro- 
fessor Desch, in his introductory address, summed up, under 
nine points, the phenomena depending on the nature of cohesion 
which are of interest to the engineer and metallurgist. The 
mere statement of these points shows how vastly complicated, 
and how little understood, the subject, nature, and effects of 
cohesion are. Professor Desch wisely refrained from attempt- 
ing any definition of cokesion, or from putting forward any 
theory to account for the phenomenon. Other contributors 
deal with various aspects of the subject, one of the most 
interesting and suggestive being the paper by Dr. Adam on 
“Cohesion in Surface Films.’’ As he said, some progress 
has been made in mapping the broad outlines of the attractive 
forces round molecules, and the repulsive forces: enough 
to show that many of the structural formule of organic 
chemistry do, in reality, represent things which have some 
correspondence with actualities. He, too, refrained from any 
dogmatism as to the nature and operations of “‘ cohesive forces.”’ 
Of all the theoretical papers read at the meeting, those by 
Professor Polanyi and by Professor Richards stood out as 
the clearest and most suggestive. Even they propounded no 
general conclusion. Of the practical papers, those by Professors 
Haigh and Gough on “ Hysteresis,’’ and “‘ Fatigue ”’ in relation 
to cohesion, respectively, will appeal most to metallurgists. 


Tarnish-Resisting Silver Alloys 

AMONGST the many generalisations of science which, on 
account of exceptions thereto, have to be liberally discounted, 
is that which lays it down that a pure metal is less corrodible 
than a metal with an impurity, for any alloy may be regarded 
as a main metal “‘ contaminated ”’ by the presence of another, 
and some alloys, at least, are far less easily corroded than some 
of the metals of which they consist. Stainless steel is a 
beautiful and useful metal; more so in engineering applica- 
tions and for “ fittings’ perhaps, than in the more homely 
aspects of table cutlery, seeing that a stainless steel knite 
that really keeps its edge—or has one to keep—is hard to 
come by. Stainless silver would be a boon, indeed, particu- 
larly in these foggy December days, when an unsightly film 
makes the housewife’s task of keeping the silver clean very 
difficult. 1t is to be regretted, therefore, that the admirable 
research carried out at the Department of Commerce, Bureau 
of Standards, Washington, by L. Jordan, L. H. Grenell, and 
H. K. Herschman, does not bring us very much nearer to the 
realisation of a stainless silver alloy. The investigations 
carried out were very extensive and included the preparation 
and testing of silver alloyed with aluminium, cadmium, 
magnesium, zinc, silicon, tin, bismuth, antimony, tellurium, 
manganese, nickel, molybdenum, titanium, chromium, ger- 
manium, and beryllium, as well as ternary alloys of several of 
these metals. 


Trade Attitude to “ Stainless Silver” 

Ir is curious to note that ‘‘ the trade’’ was not enthu- 
siastic in regard to the search for a stainless alloy : curious, 
but not altogether difficult to understand. The ‘‘ tarnish ”’ 
coloration of recessed portions of ornamental work is often 
regarded as enhancing the artistic appearance of silver articles. 
Again, the public expect silver to be mainly silver, a standard 
alloy of the kind to which they are accustomed, and not a silver 
debased, so to speak, with a less noble metal. In the result 
it was found that the cadmium, or zinc alloys were, from the 
non-tarnishing point of view, the most promising, but they 
had the lowest tensile strength of all the binary alloys. Anti- 
mony and tin gave better results, particularly when zinc 
likewise was present. The authors of the research conclude 
that while an absolutely non-tarnishing silver alloy of suitable 
properties in other respects would have commercial possi- 
bilities, the development of such an alloy is unlikely, as no 
really non-tarnishing composition was found, and there is 
little likelihood of this being accomplished. 


Sir Chunder Bose’s “Collected Papers.” 

THE ‘‘ Collected Physical Papers’ of Sir J. Chunder Bose 
(Longmans: 10s. net) were originally communicated to the 
Royal Society, although some of them appeared in The 
Electrician a good many years ago. Sir Chunder Bose was in 
advance of his time then, and more than abreast of it now, 
for his collected papers contain much to fascinate and inspire 
metallurgists. He, too, has much to say about cohesion, 
using the term in the sense of the coalescence or coherence of 
particles in ‘“‘ coherers’’ under the action of short Hertzian 
waves, and under varying conditions affecting resistivity. 
Some of the researches are admirable in their conception and 
in the way in which they have been carried out, which recall 
the ‘‘ grand manner ’’ of Faraday. Thus, in the discussion of 
the molecular changes produced in matter by the action of 
electric waves he assumed certain hypotheses which, with 
their necessary deductions, are plainly stated. He then carried 
out the experiments germane to the principles sought to be 
established. The conclusions are then logically and legitimately 
drawn. This is the right scientific method and spirit. In the 


result many of his observations on the conductivity of metals 
under the action of electric radiation will be of value to electro- 
metallurgists and students of electro-deposition. 


Analogies Between Metals and Man 

His analogies between the response of metals and other 
inorganic bodies and living tissues to electrical stimulation 
are very suggestive. The same phenomena repeat themselves 











December 3, 1927 


The Chemical Age 


45 


(Monthly Metallurgical Section) 





inJjvarying degree: fatigue, strain, hysteresis. Indeed, the 
section on molecular strain, capable of detection by variation 
in conductivity, has a distinct lesson for metallurgists. Sir 
Chunder Bose constructed an artificial retina, composed of 
galena. The sensitive receiver was placed inside a hollow 
spherical case with a circular opening in front, provided with a 
glass lens! The retina, as indicated by a sensitive galvano- 
meter measuring the variational conductivity, was sensitive 
to variously coloured light, etc. Such experiments and results 
offer fruitful fields for investigation. Moreover, the paper on the 
electromotive wave accompanying mechanical disturbance 
in metals in contact with electrolytes has more than a passing 
interest for those interested in electro-deposition of metals. 
The effects of ‘‘ excitants ’’ ‘‘ depressants,’’ and “‘ poisons ”’ on 
the solutions, both under normal and electrical radiation, 
appear to affect metals hardly less than they do man and 
the animals and plants, although in different degrees. Recovery 
and immunisation have their scope and functions in metals as 
in ‘‘ organised matter.”’ 
Thermal Expansion of Beryllium and its Alloys 
Data on the linear thermal expansion of beryllium have 
been reported by the United States Bureau of Standards 
in Technical News Bulletin, No. 118. The investigation on 
the thermal expansion of this metal and aluminium-beryllium 
alloys (4 to 33 per cent. beryllium) was undertaken because 
of the interest shown in aluminium-beryllium alloys in connec- 
tion with automotive engine pistons, there being no infor- 
mation available on this subject. Expansion determinations 
were made over various temperature ranges between —120° 
and +700° C. on a sample of beryllium (98-9 per cent.), 
and between room temperature and 500° C. on the aluminium- 
beryllium alloys. Beryllium, a metal about 30 per cent. 
lighter than aluminium, has received until recently very little 
attention. This interesting metal expands considerably 
less than aluminium and approximately the same as iron or 
ordinary steel. Aluminium-beryllium alloys also expand 
less than aluminium. For example, an aluminium-beryllium 
alloy containing 30 per cent. beryllium has coefficients of 
expansion approximately 20 per cent. less than those of alu- 
minium. The relations between the coefficients of expansion 
and the chemical composition were compared with the equi- 
librium diagram obtained by Oesterheld, and were found to 
be in agreement with the theory of this type of diagram. 
A scientific paper which gives detailed data on beryllium and 
aluminium-beryllium alloys is now in the press. 


Cast Iron Research Association Report 

THE sixth annual report of the British Cast Iron Research 
Association, for the year ending June 30, 1927, has been issued. 
The balance sheet indicates that in the period under review 
expenditure exceeded income by £1,071. Except, however, for 
a sum of £68, this is wholly in respect of expenditure on new 
premises, whichhas beenchargedto revenue. It wasthecouncil’s 
intention when the scheme for centralising offices and labora- 
tories matured, to approach members for contributions to meet 
the expenditure contemplated, but the general disorganisation 
of industry owing to the coal dispute rendered this course 
inadvisable. The council has felt that the Association cannot 
regard its equipment as complete until it has a small foundry, 
and it was necessary to forgo this part of the original scheme 
entirely. It is hoped to make arrangements shortly to rent 
a small foundry near the headquarters offices, adjacent to the 
works of a member. The subscribing membership of the 
Association in all classes is 290, of which the number of ordi- 
nary and trade members is 226. 

The difficulties encountered by members in meeting the 
situation created by the coal strike, which necessitated working 
with unfamiliar imported raw materials in the form of pig iron 
and fuel, threw extra work on the staff. The general pre- 
occupation of the business world hampered propaganda work, 
progress in which had been confidently anticipated in view 
of the experience of the two previous years, and the general 
difficulties were responsible for several withdrawals from 
membership, particularly among small foundries. This was 
particularly unfortunate in view of the hopes entertained of a 
fuller response from the industry following the highly satis- 
factory report made by the Committee of the Department of 
Scientific and Industrial Research at the end of the first five 
years’ working of the Association. 


The New Premises 

THE last report recorded the transfer of the Association's 
registered office and laboratories to 24, St. Paul’s Square, 
Birmingham, although in actual fact the change took place in the 
financial year now under review. The extra space afforded for 
the growing work of the Association, and the convenience of 
having offices and laboratories under one roof, has resulted not 
only in greater ease of supervision, but in considerable working 
eccnomy. The whole of the anticipated economies, however, 
will only be realised in the current financial year, which will 
be the first complete year under the new conditions. During 
the year under review double rental charges had to be met for 
the overlapping period when the alterations to the new premises 
were being carried out, while costs of power, fuel, and light 
were greatly augmented during the coal dispute. 

Research and experimental work in progress during the year 
included investigations on moulding sands ; heat-resisting cast 
iron; the graphitisation of iron; production and treatment 
of malleable cast iron; cupola practice ; equilibria of iron 
carbon alloys; influents of elements on chill; irons for light 
castings ; nickel in cast iron; and corrosion-resisting cast 
iron, 


British Metals Corporation Developments 

It is stated that the British Metals Corporation has acquired, 
in Nova Scotia, from the American Cyanamide Co., the 
Smithfield silver-lead deposits, 20 miles from Truro, and the 
Stirling zinc properties near Richmond County, Cape Breton 
Island. The British Metals Corporation are now taking in a 
Carels-Ingersoll-Rand type direct-connected Diesel oil engine- 
driven compressor of 608 cubic feet per minute capacity. This 
machine, the first of its kind to be placed in operation at a 
Canadian mine, combines the large fuel economy of the Diesel 
oil engine with the mechanical efficiency of straight line con- 
struction and two-stage compression. The ore at the Stirling 
mine occurs in zones with a width of as large as 90 feet, and 
runs from Io per cent. to 30 per cent. zinc with small additional 
values in gold, silver, and copper. 


Cleveland Iron Masters Establish Selling Agency 

A CENTRAL agency for handling all business in the Scottish 
market and to abolish all dealings through merchants for this 
market is being established by the Cleveland Iron Masters. 
It is intended to establish direct contact with the consumers, 
in the hope that this will assist in reviving the pre-war volume 
of business between Tees-side and Scotland. The selling 
agency has been placed in the hands of J. and A. McMorland, 
Glasgow, and all business in Cleveland pig iron is now to be 
done through this firm, as representing the producers on 
Tees-side. It is stated that three firms—Pease and Partners, 
Dorman, Long and Co., and Bolckow Vaughan and Co.—are 
interested in the scheme, and it is possible that a fourth firm on 
Tyne-side will come in. The new scheme will result in one 
agent selling for the whole of the producers, and it is hoped to 
reduce expenses. Orders will be distributed among firms 
forming the selling association. Those in the best position to 
supply the iron would do so, and in this way they hope to 
give their customers a better service. Middlesbrough firms 
take the view that the scheme will not cause the merchant any 
harm immediately, because the Tees-side has been selling 
little iron to Scotland for a considerable time, and if the mer- 
chants are excluded from Scotland, as far as Cleveland iron is 
concerned, they may have to develop trade between Northamp- 
tonshire iron and Lincolnshire iron in competition with 
Cleveland iron. Continental competition has been very keen 
in the Scottish business for a long time, and continental iron 
has been underselling the Cleveland product by 7s. a ton. 
Before the war, however, the Scottish market was worth 
about one thousand tons of Cleveland iron a day to Middles- 
brough, but to-day a weekly shipment to Scotland of two 
thousand tons is considered good. 

The central selling agency is certain to be given a fair trial 
by the iron-masters, and it will be watched with interest by 
consumers, merchants, and iron-masters in other parts of the 
country. If it brings more business to the industry on 
Tees-side there will be considerable satisfaction, but merchants 
contend that under the existing conditions there can be no 
great increase in the volume of business, and if a reduction in 
price is contemplated the merchants can obtain as much busi- 
ness as the newly-formed central agency. 
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Trade, Commerce, Finance: The Month in Review 


From Our Northern Correspondent 


The iron and steel trade for the month of November offers 
no interesting feature, certainly no encouraging one. Con- 
ditions are no better than they were in the previous month, 
and despite the reports which one sees in the Press from time 
to time there is as yet no sign of any recovery from the depres- 
sion experienced during the past months ; indeed, no change 
is now looked for this side of Christmas. What the New Year 
will bring one cannot say, although the prospects are not 
hopeful. 


Lack of Confidence 

The market lacks ‘confidence. The flow of orders and the 
trend of business are not such as to inspire confidence, and it 
is as much as most works can do to keep the mills running from 
week to week. In every district one hears of short time being 
worked in various departments, and nowhere is there a 
sufficient weight of orders to ensure steady operation for 
any length of time ahead. There is the index of the whole 
position. So long as this day-to-day operation is all that 
can be relied upon, so long will the market be weak, prices 
droop, and business generally be dull. 

The rebate scheme has not improved matters. It cannot be 
said that there has been any increase of orders to the steel 
works as a result of the scheme, and it has certainly had little 
or no effect on the import of continental steel. Three months 
have now elapsed since the scheme was put into operation, and 
the experience of that three months does not justify the basing 
of any extravagant hopes on its achievements. It will 
probably resolve itself ultimately into nothing more than a 
small reduction in price on the controlled materials, effected 
in a manner which throws a good deal of extra work on the 
steel makers without bringing in any adequate return. 
Judging by the number of claims sent in there is a large 
proportion of the consumers who do not consider the rebate 
sufficient to warrant their sacrificing the right to place orders 
where they will, and, as stated on previous occasions, those 
who do claim would have confined themselves to British steel 
in any Case. 


Pig Iron Trade 

There is really no activity in any section of the market. 
Pig iron, finished iron and steel are all dull. A month or two 
ago there seemed to be prospects of some stability and improve- 
ment in the pig iron trade, and it was possible to make a 
small advance in price, about Is. per ton. The makers have 
with difficulty managed to maintain that advance, but it is 
none too secure and business is now very much on the quiet 
side. There are few forward contracts being placed and 
purchases are limited to the requirements for the few remaining 
weeks of the year. Specifications are coming in fairly well 
against contracts already placed, and this leads the makers 
to think that there may be renewed buying in the New Year. 
The demand for basic pig iron is very flat, as might be expected 
from the diminishing output of steel. 


Finished Iron and Steel 

The finished iron makers continue to. experience adverse 
conditions. The demand for iron is very irregular. Prices 
are already as low as makers dare cut them, yet outputs are 
not sufficient to keep the mills anything like normally busy. 
What with the low prices, the high costs due to part-time 
operation, and the short demand for iron, the industry is in a 
most unsatisfactory condition. It is impossible to meet the 
competition of continental iron, the difference in the price 
being well over £3 per ton. The marked bar section is only 
moderately busy. 

In finished steel also, orders are placed only for present 
requirements, and these are so limited that there is the 
keenest competition for any orders that are about. The 
prices of the controlled materials are, of course, fixed, and 
while these are being officially adhered to, instances are 
reported of concessions and allowances being made in order 
to get a preference of the work that is placed. It is to be 
hoped that these reports are not correct, or if they are, which 
is more likely the truth, that the evasions will cease, as the 


Association is only on sure ground so long as the members 
abide faithfully by its rules, and a break-up would mean 
another spell of useless price-cutting. This is shown by the 
keen competition there is among the various makers for orders 
outside the Association. 

Boiler plates, billets, and small bars have all declined con- 
siderably in price, and there is no saying what figure would 
be accepted if a good specification were offered. The unsatis- 
factory feature is that the costs of manufacture do not warrant 
any reductions or price cutting. Coal and coke are cheaper 
now than at any time since the War, and it is no use expecting 
any further substantial relief. If the present slackness in the 
coal trade continues there may be a slight concession in price 
due to the urgent necessity to secure orders, but it can be 
only slight, and the first sign of a revival in the coal trade 
would mean a stiffening of the price. The same applies to 
coke. Other items of cost are down at as low a level as can 
be expected. Scrap is in poor demand, and is being offered 
at a price which it has not touched for some years, but even 
52s. 6d. does not tempt buyers, unless they are prepared to 
put the material into stock. 


The Wages Problem 

Wages, for the majority of the men, are already so low 
that it would be impossible to reduce them further without 
inflicting serious hardship on the men, many of whom are 
finding it difficult to keep body and soul together. Indeed, 
the steel industry must sooner or later be prepared to meet 
a definite demand for the amelioration of these conditions, 
and this will not be long delayed if the present unsatisfactory 
conditions continue. Internal economies have been exploited 
to the full, and the steel makers are at a loss to know where 
further savings can be effected. 

In this connection, some amount of attention is being paid 
to the possibilities of amalgamation as a means of effecting 
economies in administration and distribution.. In those cases 
where it has already been tried it has not been a conspicuous 
success, although they have hardly been of the character to 
ensure success. To provide reliable guidance it should be 
carried out on the same lines as in Germany, or in a manner 
similar to that adopted by the Imperial Chemical Industries, 
Ltd. The difficulty is to persuade the individual steel makers 
to sink their individuality where by so doing the trade asa 
whole can be benefited. An interesting experiment is likely 
to be made shortly in this direction, in connection with the 
export trade, the suggestion being to form an organisation 
which shall control the bulk export sales and allocate the 
orders to the works. If the suggestion is put into practice 
its results will be watched with interest, and the experience 
gained may be very useful in assisting to decide how far similar 
control can be exercised on the general production of iron and 
steel. 

The output of pig iron in October amounted to 596,300 tons, 
compared with 591,500 tons in September and 596,100 tons 
in August. The number of furnaces in blast was two more 
than at the end of September but three less than at the end of 
August. The output of steel for October was 699,000 tons, 
compared with 777,000 tons in September and 643,100 tons 
in August. 





Independent U.S. Steel Makers to Co-operate 
THE announcement last week that Kuhn, Loeb and Co., of 
New York, were offering 75 million dollars in bonds for the 
Youngstown Sheet and Tube Corporation is regarded as a 
move by the independent steel makers of the United States 
to co-operate in competition with the powerful United States 
Steel Corporation, 

The Youngstown Corporation is the third largest steel 
corporation in the United States. Further colour is lent to 
the idea by announcement of the merging of the Republic Iron 
and Steel Co. with the Trumbull! Steel Corporation, involving 
combined assets equal to 440,000,000. The merger will be 


subject for ratification by the stock holders of the two 
companies. 
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Some Inventions of the Month 


By Our Patents Correspondent 


Abstracts of other Patents of metallurgical interest will be found in 
our Patent Literature published weekly in THE CHEMICAL AGE. 


Alloys 

T. D. KELLy, of London, finds that alloys of nickel, molyb- 
denum, and chromium can be prepared which are malleable 
when cast, as compared with the usual alloys of molybdenum 
and chromium, which are very hard. Such alloys contain 
from 33 to go parts of nickel, from 5 to 33 parts of molyb- 
denum, and from 5 to 33 parts of chromium, the ingredients 
being melted under a flux of calcium or magnesium chloride 
containing carbon. See Patent No. 277,170, having the date 
September 10, 1926. 

According to H. Yoshikawa, of Tokio, Japan, the physical 
properties of lead, such as tensile strength, ductility, etc., 
can be improved without impairing its resistance to chemical 
action by alloying it with not more than 1o per cent. of a 
metal immiscible with lead, such as copper, nickel, cobalt, 
manganese, Chromium, or aluminium, and not more than 4 per 
cent. of bismuth, no other metal being present. Thus lead 
alloyed with o-1-1 per cent. of copper and 0-25 per cent. of 
bismuth has nearly twice the tensile strength of lead with 
almost the same elongation. See Patent No. 277,199, having 
the date November 22, 1926. 

Magnesium alloys suitable for the pistons of internal com- 
bustion engines are prepared by alloying with the magnesium 
up to 15 per cent. of aluminium and 1-6 per cent. of silicon. 
See Patent Application No. 275,985, by I1.G. Farbenindustrie 
Akt.-Ges., Germany, having the International Convention 
date August 13, 19206. 


Copper and Zinc 

THE copper present in the liquors resulting from the lixivia- 
tion of chlorinated roasted pyrites is removed as insoluble 
cuprous salts produced by treatment with reducing agents 
such as sulphurous acid, thiosulphate sulphides, or metals. 
The remaining copper is then precipitated by means of iron. 
If the lixiviation liquors consist of a portion rich in zinc 
but poor in copper and a portion rich in copper but poor in 
zinc, only the latter portion is treated with the reducing agent, 
after neutralisation with zinc oxide waste products to precipi- 
tate most of the copper as cuprous chloride. The remaining 
solution, together with the other solution poor in copper, is 
treated with iron to remove copper, and finally concentrated 
and further treated for recovery of zinc and cobalt. See 
Patent Application No. 276,008, by H. Grothe and Metall- 
hiitte Magdeburg Ges., Magdeburg, Germany, having the 
International Convention date August IT, 1926. 

According to a Patent Application by I.G. Farbenindustrie 
Akt.-Ges., Frankfort-on-Main, Germany, copper hydroxide 
is precipitated from metallurgical liquors by means of zinc 
hydroxide in two or more stages. The zinc hydroxide is first 
added in quantity insufficient to precipitate all the copper, 
whereby a precipitate free from zinc is obtained. The zinc- 
containing precipitates obtained in subsequent stages are 
used as precipitants in the preceding stages. See Patent 
Application No. 276,017, having the International Convention 
date August 14, 1920. 

Molten copper and copper alloys are purified by adding to 
them an alkaline earth metal such as magnesium ; the latter 
is preferably added in the form of an alloy with aluminium 
containing about 10-15 per cent. of the latter. See Patent 
Application 276,341, having the International Convention 
date August 18, 1926. 

When zinc is extracted from ores by means of sulphuric 
acid, and the zinc isolated by electrolysis, it is necessary to 
free the zinc sulphate solution from metallic impurities prior 
to electrolysis, otherwise the deposition process may be in 
efficient and the zinc impure. According to a patent by The 
Rhodesia Broken Hill Co., Ltd., London, the purification 
can advantageously be effected by treating solutions with a 
derivative of dithiocarbonic acid of the type MS.CS.OR, 
M being a metal or equivalent group and R an organic radicle, 
the compounds (xanthates) in which R is an alkyl group, 
such as zinc xanthate, being particularly convenient. Zinc 
xanthate is substantially insoluble in water, but sufficiently 


soluble in zinc sulphate solutions to effect precipitation of 
metals such as copper, cadmium, cobalt, and nickel. The 
presence of some copper materially assists in the precipitation 
of the other metals, and copper compounds may be added 
if such are not present. See Patent No. 278,851, having the 
date September 1, 1926. 


Aluminium 

A. KIRCHOFF, of Meerane, Saxony, Germany, describes a 
process of purifying aluminium which consists in using pow- 
dered animal shells, such as those of molluscs; the waste 
obtained in the manufacture of mother-of-pearl buttons, etc., 
is particularly suitable. Impurities such as alumina and 
foreign metals are stated to be removed. See Patent No. 
278,164, having the date September 16, 1926. 

A known process for obtaining very pure aluminium con- 
sists in an electrolytic treatment in which three layers are 
used. The upper layer (the cathode) consists of the refined 
metal, the central layer is the electrolyte, and the lower layer 
(the anode) the preliminarily refined metal, to which, however, 
has been added a metal such as copper, which will render the 
metal sufficiently dense to remain at the bottom. In asimilar 
process of the Deutsche Versuchsanstalt fiir Luftfahrt, Berlin- 
Adlershof, Germany, the anode layer is alloyed with a precious 
metal of high specific gravity, preferably one which is not 
taken up by aluminium in solid solution. Such metals are 
gold, platinum, or silver. They remain unaltered in the 
anode layer and do not separate in the cathode layer as does 
copper. See Patent No. 276,911, having the International 
Convention date December 2, 1926. 

In Patent Applications by H. Schorn, Lausitz, Germany, 
are described aluminium alloys containing 0'05~—1 per cent. of 
titanium, which can be obtained by electrolysis of alumina 
containing titanium compounds. Such an alloy containing 
in addition 1-6 per cent. of magnesium is stated to be resistant 
to the action of sea water. See Patent Applications 277,701 
and 277,702, having the International Convention date 
September 18, 1926. 

The Metallbank und Metallurgische Gesellschaft, Frankfort- 
on-Main, Germany, find that alumina which has been heated 
to temperatures above 1,300° C., rapidly cooled, and crushed, 
dissolves more easily in a cryolite flux for the production 
of baths for the electrolytic preparation of aluminium. See 
Patent Application 277,640, having the International Con- 


vention date September 18, 1926. 


Iron and Steel 

A PATENT by J. Y. Johnson, London, from I.G. Farbenin- 
dustrie Akt.-Ges., Frankfort-on-Main, Germany, describes 
a process for reducing iron ores in which the reducing agent 
consists of reducing gases made by the combustion of powdered 
fuel with an amount of oxygen, or air enriched in oxygen, 
insufficient for complete combustion. The iron ore may be 
treated in counter-current in a shaft or rotary furnace at 
800-1,300° C., and the iron finally melted in any suitable 
manner, but preferably in a shallow hearth by means of the hot 
reducing gases from the producer prior to their use in the 
reduction process. The iron may also be melted in the 
generator for the reducing gases. A malleable iron is directly 
obtained, and low-grade fuels such as lignite, lignite coke 
dust, dried peat, or peat coke, may be used. The residual 
gases from the reduction may be in part returned to the gas 
producer and may also be used, by treatment with steam, for 
the production of gases for use in the synthesis of ammonia or 
methanol, or for other hydrogenation processes. See Patent 
No, 278,167, having the date March 29, 1926. 

The frothing which occurs when cyanide-containing baths 
are used in the hardening of iron and steel articles at high 
temperatures (above 860° C.) is prevented by an addition of 
a finely divided carbonaceous material or of a carbon-containing 
material which will yield carbon at the temperature of the 
bath, such as a higher hydrocarbon. Thus a bath for use at 
950° C. may consist of sodium cyanide and sodium cyanamide 
with an addition of 2°5—3 per cent. of powdered wood charcoal. 
See Patent Application 277,030, by the Deutsche Gold und 
Silber Scheideanstalt vorm. Roessler, Frankfort-on-Main, 
Germany, having the International Convention date Septem- 
ber 6, 1926. 
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Current Articles Worth Noting 


We give below a brief index to current articles in the technical 
Press dealing with metallurgical subjects. 

ALLoys.—A study of the annealing effects of certain copper- 
nickel-aluminium-manganese alloys. L. J. Wood. /. 
Phys. Chem., November, pp. 1693-1703. Alloys of the 
Cu-Ni-Al system having a Ni-Cu ratio of approximately 
2 and an aluminium content of 2 to 6 per cent. have been 
shown to form essentially an alpha solid solution when 
sand-cast and quenched from just below red heat. One 
per cent. of manganese added to the alloys tends to cause 
a separation of a second constituent. . 

Tensile tests on alloy crystals. IV. A copper alloy con- 
taining 5 per cent. aluminium. C.F. Elam. Pyvoc. Roy. 
Soc. 4., November, pp. 694-702. 

Investigations on the ternary system lead-zinc-bismuth. 
H. Fincke. Die Metallbérse, November 19, pp. 2851-— 
2852 (in German). 

The protection of duralumin by electro-plating with 
various metals. M. Haas and O. Péttken. Z. Metall- 
kunde, November, pp. 448-451 (in German). 

Alloys containing a high percentage of magnesium. 
W. Schmidt. 7. Metallkunde, November, pp. 452-458 
(in German). An account of the properties of magnesium 
alloys containing small amounts of silicon, aluminium, 
zinc, lead, or manganese. 

ANALYsIs.—The analysis of cobalt and nickel. Die Metall- 
borse, November 16, pp. 2256-2257 (in German). 

The analysis of “ Stellite,’”’ “‘ Akrite,”” and similar 
alloys. E. Deiss. Metall. «. Evrz, November, Vol. 
XXIV, part 22, pp. 537-541 (in German). Methods are 
outlined for the analysis of the hard cutting alloys (contain- 
ing tungsten, chromium, nickel, molybdenum, etc.) which 
are usually very difficultly soluble in acids. 

Corrosion.-—Degasification of metals and its relation to 
corrosion. F.M. Dorsey. Ind. Eng. Chem., November 1, 
pp. 1219-1225. The work described is the commercial 
development of the process devised by Charles P. Madsen 
for the degasification of metals and for the subsequent 
plating of these metals in a manner to produce a continuous 
homogeneous, protective metallic film. Under certain 
conditions a nickel plate which is soft, ductile, annealable, 
and malleable may be produced, thus permitting rolling, 
drawing, spot-welding, soldering, and other steps in the 
fabrication of the plated metal. Heavier coats of pro- 
tective metals like chromium can be secured more readily 
upon base metal thus prepared, and through the perfection 
of the coating a notable contribution tc corrosion resistance 
is claimed. 

GENERAL.—Researches on sodium sulphide melts. H. Fincke. 


Die Metallborse, Ne vember 26, pp. 2637-2638 (in German). 


IRoN AND STEEL.—The fragility of steel. P. Régnauld. Rev. 
de Métallurgie, September, pp. 509-515 (in French). 

Silica bricks for steelworks. A. H. Middleton and C. 
Bride. J. West of Scotland Iron and Steel Inst., Vol. 34, 
part 5, pp. 64-75. 

Alkalies in the blast furance. W. Macconnachie. /. West 
of Scotland Iron and Steel Inst., Vol. 34, part 6, pp. 
79-84. 

The treatment of articles made 
with solutions of complex phosphates with the 
object of protecting them against corrosion. J. Cournot. 
Comptes rend., November 14, pp. 1041-1043 (in French). 
The author has compared experimentally the corrosive 
action of a number of acid, alkaline, and salt solutions, 
also steam, on phosphate-treated mild steel with that on 
the same steel protected in other ways, such as by gal- 
vanising and nickel plating. 

Fuet.—The behaviour of coke in the blast furnace. T. L. 
Joseph. Blast Furnace and Steel Plant, November, 
pp. 516-523. A discussion of the various factors effecting 
efficiency of combustion. 

The properties of metallurgical coke. R. P. Hudson. 
Blast Furnace and Steel Plant, November, pp. 526-527. 
The properties which should be possessed by coke in order 
that it may be most efficiently used in the blast furnace 
are set forth. 


of ferrous alloys 


SINGLE METALS.—New methods for the electrolytic produc- 
tion of zinc from copper-rich and copper-poor roasted 
pyrites. H.Paweckand H. Wenzel. Z. angewandte Chem., 
October 6, pp. 1107-1112 (in German). 

Preparation and application of the light metal beryl- 
lium. K. Illig. Z. angew Chem., October 20, pp. 1160- 
1163 (in German). 

The chemical properties of pure aluminium. C. 
Matignon and J. Calvet. Comptes rend., November 7, 
pp. 909-912 (in French). Aluminium of 99°8—99'98 per 
cent, purity does not appear to be more resistant to 
dilute soda solutions than the less pure metal, but is 
resistant to dilute pure hydrochloric acid. In the latter 
case the resistance is decreased in presence of certain 
metal salts. 

The reduction of nickel and zinc oxides. J. Barwasser. 
Melaill. u. Evz, November, Vol. XXIV, part 21, pp. 510- 
520. A detailed study of the reducing action of calcium 
silicide on zinc and nickel oxides; the author concludes 
that this reducing agent can be economically employed 
in the preparation of the metals. 

Developments in conductors (electric). v. Zeerleder 
and M. Bosshare. 7%. Metalikunde. November, pp. 
459-479 (in German). An account of the application of 
aluminium in electric conductors and the properties 
desirable in the metal when used for this purpose. 





The Use of German Metallurgical Coke 

Tue fact that German metallurgical successfully competed 
with Durham coke in Middlesbrough was referred to by Mr. 
Frank Hodges at the meeting of the Institute of Fuel last week, 
who spoke of the use of German metallurgical coke at 
Middlesbrough. “‘ German competition,”’ he said, “‘ still holds 
good in Middlesbrough, not only as regards price but as regards 
quality. It is obviously up to you technicians and practical 
men attached to the coking and byproducts industry to take 
up that challenge.” In a paper on the British coking industry 
Mr. Robert Ray said that in this country we were much behind 
our competitors on the Continent, and if the coking industry 
was to be revived, and its hard-pressed friends in the iron and 
steel trades were to be assisted in their struggle for existence, 
it was essential that the situation be faced and tackled cour- 
ageously. Apart from half a dozen up-to-date plants, the 
coking installations of Great Britain were to all intents and 
purposes what they were in 1918. The coking and the iron 
and steel industries must stand or fall together. Everything 
possible should be done, therefore, to encourage the leaders 
in both industries to get together and hold counsel as to the 
steps which must be taken to regain their place in the markets 
of the world. 





Aluminium Data 


THREE very useful little booklets of data sheets have been 
issued by the British Aluminium Co., Ltd., of Adelaide House, 
London, E.C.4. The first, entitled ‘‘ Aluminium Data,’’ 
deals with rivets (giving dimensions and other useful data) ; 
matting (standard forms and sizes); sections; and opera- 
tions such as annealing, heat treatment, machining, welding, 
jointing, polishing, cleaning, etc. The physical, mechanical, 
and electrical constants of aluminium are also given. The 
second booklet is entitled “‘ Aluminium Sheet, Strip, and 
Circles’’; and the third, ‘‘ Aluminium Sections and Matting,’’ 
and both contain much information respecting these pro- 
ducts. The booklets are so made that additional sheets sent 
out by the company, ready punched, may be inserted. The 
booklets contain much information and many useful “‘ tips,”’ 
and should be in the hands of all those who use aluminium 
and aluminium products. 





Financial Control of Ontario Nickel 
AccorDING to the Toronto Bureau of the Financia! Times of 
Montreal, Canadians now hold five-eighths of the outstanding 
stock of the International Nickel Co., Inc. This compares with 
something like 15 per cent. held by Canadians three years ago. 
While the number of Canadian shareholders is much larger 
than it ever was before, the purchases of a few big interests 
account for 700,000 shares. The issued common stock totals 
1,673,384 shares. 
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DESIGNERS AND BUILDERS OF SOUND PLANT FOR NEARLY 100 YEARS 




















“time to instal 
individually built PLANT 


uniquely fit 


“, PROCESS 


PROSPERITY is easily wished. 
But the earning capacity of plant 
depends on its ability to cut down 
loss—at every stage to save heat, 
power, materials. And only when 
the plant really fits the process is 
such loss minimised. 


Since every Fraser product, from 
the simplest unit to the most com- 
plex chemical plant, is designed 





and built in this sound, sane way, 
you may fairly look to Dagenham 
for concrete proposals towards 
growing prosperity. 


At least it is worth while to 
keep in touch with every develop- 
ment. Write now so that we may 
file your name to receive our 
Catalogues issued in 1928, dealing 


with plant for your own industry. 





Below is a list. Just let us know which sections interest you 





Chemical Plant Units 
Mixers Stills _ _Tanks 
Complete Plants 


Autoclaves General 


| Chemical Fertiliser Plant Mineral Oil Refining Plant | 


Solvent Extraction Plant Essential Oil Plant | 


Cellulose Lacquer Plant Acid Plant 
Plant for the treatment of Waste Products 











FRASERs 
© DAGENHAM” 


Ww. J PRASSR &  €CO., Eas 








DAGENHAM, ESSEX, ENGLAND 


TAS/Fr. 28 
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FOR THE CONTINUOUS ann © 
AUTOMATIC SEPARATION 
or SOLIDS anp LIQUIDS From % 
SLURRIES oF ALL DESCRIPTION. % 


EXCLUSIVELY BRITISH § 


SEND FOR DESCRIPTIVE CATALOGUE. 























4 FILTRATION TESTS CARRIED OUT FREE OF CHARGE AND WITHOUT OBLIGATION. “wy 








<1 THE BRITISH ROTARY FILTER CO., LT. e 
3 Works : GRIMSHAW STREET, PRESTON, LANCS. or 


ss Telephone No. :—Preston 907. Telegrams : “ Rotaryfilt, Preston.” iss 
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All advantages connec- 
ted with the well- 
known Victaulic Joint 
are associated with 
Hydrochloric and simi- 
lar acids. 


“Nordac"’ Rubber Lined 
Pipes can be erected 
as easily as a steam 


“NORDAC 


RUBBER LINED PIPES 
FOR HYDROCHLORIC ACID AND SIMILAR 
LIQUIDS AT HIGH TEMPERATURE AND PRESSURE 


or water main. No 
joint rings are required, 
neither does the rubber 
shrink. 








VIC TAULIC W hat one of our Customers writes 
RING The work which you recer tly 
carried out forusin supplying iron = er ACID-RESISTING 
rubber lined Nordac pipes, and ER M LINING 
also filter tanks lined with the san 
material, has been done ina very 
satisfactory manner. We would 


state, definitely, with reference t 


the former, that this pipe line } 














\ still in excellent condition and has 

\ already outlived two lead mains; 

“ in addition to this, whereas 
considerable maintenance charges SPACE TO PREVENT 





RUBBER SQUEEZING 


ACID- RESISTING depen erenderaamectt INWARDS& REDUCING INSET SHOWING 
LINING in the Nordac lined pipe these PASSAGE ae 
WN 


charges have been practically nil.”’ 


“ Nordac”’ Lined Pipe and Victaulic Joint. “ Nordac”’ Lined Pipe with Flanged Joint. 


NORMAN SWINDIN, RENO WORKS, WEALDSTONE, 


Telephones : Chiswick 2132 and Harrow 0811 MIDDLESEX 
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OF THE SIZES USED BY 





BONE SULPHATE OF Complete 





(ESTABLISHED 1820) 


ANIMALCHARCOAL | | BOILER HOUSE 
sr ALITY A EFFICIENCY 


SUGAR REFINERS The Power House holding the _ record 
for the Highest Thermal Efficiency in 
a 68 Great Britain is completely equipped with 
= Babcock & Wilcox Steam Raising Plant. 


» The Babcock & Wilcox Water- 
IVORY BLACK pie, Seems Baler es vw 


Babcock & Wilcox also manufacture 


AMMONIA Conveyors and Electric Cranes 


for the Economical Handling of Material 
Fuller Mills for Powdered Coal. 


JARED T. HUNT & SON, LTD. oe a 
BOW BRIDGE WORKS BABCOCK & WILCOX 





Steam Raising Plant 





LONDON, E. 


T. : Tel : 
MARYLAND 1331. “JARED, BOCHOURCH, LONDON.” 























BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
Telegrams : “ Babcock, Cent,London” Telephone : City 6470 (8 lines) 
Principal Works: RENFREW, Scotland 

















December 31, 1927 





NOW READY 


PYROMETRY 





By WILLIAM P. WOOD 


Associate Professor of Metallurgical Engineering, 
University of Michigan 


and JAMES M. CORK 


Assistant Professor of Physics, University of 
Michigan 


207 Pages, 6 x 9, 93 illustrations 


THOROUGH text and reference book on the 
principles and methods of the accurate 
measurement of temperature. 
The construction, operation and uses of pyrometers 
and thermometers are carefully described. 
Questions and problems follow many of the 


chapters, and outlines for laboratory experiments 
are included. 


Some of the topics given special consideration are 


Limitations of the Gas Thermometer ; 
Thermo-Electric Pyrometer Installation ; 
Resistance 


Range and Accuracy of the 


Thermometer ; 
Accuracy in Optical Pyrometry ; 
Sources of Error with Radiation Pyrometers ; 
Automatic Temperature Control ; 
Transition Points and Thermal Analysis ; 
Refractory Materials Used in Pyrometry. 


Chapter Headings 
1, Temperature Scales 
2. Fluid Thermometers 
3. Thermoelectric Pyrometers 
4. Resistance Thermometers 
5. Optical Pyrometers 
6. Total Radiation Pyrometers 


7. Temperature Recorders and 
Controlling Devices 
8. Transition Points and Thermal 


Pyrometry 


Price 15s. net, post paid 





LAL APL 


McGRAW-HILL 
FREE EXAMINATION COUPON 
McGraw-Hill Pub. Co., Ltd.,6 Bouverie Street, London, E.C.4, 
You may send me on 7 days’ 
PYROMETRY, price 15/— post paid. I agree to remit for the book 


or to return it post paid aS 10 days of receipt. (To secure books 
on approval write plainly and fill in ‘alll lines.) 


approval WOOD AND CORK 


Name 


RNS IN 5 ora s aun an iwaru taverns aneneunraassmuebauencewens 


Name of Company 


DIAN ais Sse ie ascend canccaeeemecrsentenpaseeatetaceeseeuesesemnes 


(Books sent on approval to retail purchasers in Great Britain only.) 
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CHEMICAL APPARATUS, 
BALANCES AND WEIGHTS, 
SPECIAL GAS ANALYSIS 

APPARATUS, 
SCIENTIFIC APPARATUS 
FOR 
Physical Laboratories, 
Chemicals, Reagents 
Stains, &c. 
















Telegrams : Telephone: 
| 
“* Townson, Stock, 


Loadon.” (Two Lines). 





Sole Agents 
in the United Kingdom for 


NORTON ALUNDUM 
REFRACTORIES. 


FIRST AID CABINETS. 


Manufacturers of 
CHEMICAL AND SCIENTIFIC 
APPARATUS. 





| TTT | 








| London Wall 5754 
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We Specialise in the 
Supply of all types of 


MODERN HIGH 
VACUUM PUMPS 


and Accessory Apparatus including 
ROTARY OIL PUMPS 


One and two-stage. Vacuum 


1/50th to 1/10,000th mm. mercury 
MERCURY VAPOUR PUMPS 


One, two, three and four-stage. 
Speeds up to 15 litres per second 








CENTRAL VACUUM SYSTEMS FOR LABORATORIES 


Transformers, Induction Coils, Motors, Generators, 
Vacuum Tubes, Cathode Ray Oscillographs, Photo 
Electric Cells, Mercury Vapour Lamps, etc. 


¢* ¢ 


W. EDWARDS & C° 


8a, Allendale Road, Denmark Hill, 


LONDON, S.E.5 
EDCOHIVAC PHONE LONDON (2 words) 
RODNEY 4832 


Telegrams: 
Telephone : 
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OFNOL CALCIUM HYDRATE is 
the pure, mellowed lime, made specially 
for chemical use and trouble-free water 


treatment. Blended with the proportion 
of Soda required for the exact softening of 
your water supply, it becomes a SOFNOL 


LIME-SODA MIXTURE-—ready to safe- 


guard your plant year in and year out against 


scale and corrosion. 











Sofnol Soda-Lime 


WHENEVER Soda-Lime is 
required either in the lab. or 
in the works, you will find it 
interesting to “Talk it over 
with Sofnol.”” Our years of 
work on this reagent have re- 
sulted in products of greatly 
increased absorptive capacity, 
accurately graded for every 
use. Let us know your needs. 
Free samples will gladly be 
sent without obligation. (See 
also SOFNOLITE). 





Make a 


practical test ! 


sTiR a little SOFNOL 
CALCIUM HYDRATE, or 
the MIXTURE itself, with 
water. Note the easy, 
smooth suspension—how 
slowly it settles! Now 
pour off the liquid and 
look for the scraps of 
stone and cinder you get 
with ordinary lime. They 
are non-existent ! 


MAKERS of lime-soda 
softeners themselves re- 
commend SOFNOL MIX- 
TURES for exact softening 
and freedom from trouble. 
Free samples will gladly 
be sent. 
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Matured 


for weeks! 


EVEN THE most care- 
fully controlled burning 
does not make uniform 
quicklime — some parts 
always take longer to 
slake than others. Thus, 
for instance, a process of 
quick slaking followed by 
air separation must give a 
product containing vary- 
ing proportions of incom- 
pletely slaked particles. 


so SOFNOL CAL- 
CIUM HYDRATE is 
matured for weeks after 
slaking. Thus we secure 
a mellow product uni- 
formly hydrated through- 
out. Then, to avoid risk 
of carbonation, our 
HYDRATE is screened, 
not air-flown. 


Now, surely, is the 
time to test this product 
against the uncertainties 
of slaked lime. Let us 
send you samples. 





SOFNOL LTD. WESTCOMBE HILL,GREENWICH, S.EJO. 


$1 10, 
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FTER all, only a fair test can prove our 
contention that Sofnol reagents really 
do save time and increase accuracy in the 
laboratory. 

That is why we are ready to supply free work- 
ing samples of our products—so that every 
Chemist may himself experience the simpler 
methods, the more rapid and accurate results, 
made possible by Sofnol reagents. 


SOFNOLITE 


Gravimetric CO, absorbent 


Sornoxite 1s the solid reagent for the 
quantitative absorption of acid gases. It is in 


the form of hard, dry granules easily filled 
into a U-tube to replace messy Potash bulbs. 
The colour change during use enables you to 
watch the absorption, and see when it is com- 
plete. Test sornotire on your next combus- 
tion or CO, estimation. 

will be sent free on request. 


A generous sample 











F ever you have to estimate hardness 
.. water, it will pay you to test 

SornNoL Speciat Soap. ‘The solu- 
tion keeps well—the lathering point is 
sharply defined—the lather persists. In 
short, this Soap gives results that com- 
pare very those of 
gravimetric analysis, and we know no 
other soap of which that is consistently 
true. 


favourably with 





Apparatus and Reagents for Water Testing 


WE sUPPLy complete testing cabinets and all the materials necessary 
for the most simple and accurate routine tests on water supplies, both 
before and after softening. Write for Free Booklet. 


f+ Sofnol 


- Yath th over oN 
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Indicators for 
accurate 


titration 


SOFNOL INDICATORS en- 
able you to get really accurate 
results in acidimetric titra- 
tions. With SOFNOL SPECIAL 
INDICATORS Nos. 1 and 2, the 
end points are sharp, the py 
value is known, accuracy is 
assured. Wealso manufacture 
Thymol Blue, Bromothymol 
Blue, a-Naphtholphthaléin, 
o-Cresolphthaléin, Diethyl 
Red, Methyl Red, Ethyl 
Write now 


Orange, etc., etc. 
for free samples. 





these free books ! 


R1. Calcium Hydrate 

R2. Chemistry of Water 
Softening 

R3. Water Testing 

R4. Soda-Lime 

R 5. Sofnolite 

R 6. Indicators 


Post free on request. 
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Y Once installed your repair and 
welding bills are non existent. 


A chisel is required to separate the lead lining from the steel or copper 
shell in KKK ware. 


This ianer lining is, to all intents and purposes, one with the outer casing, 
so that such plant is, therefore, aptly called homogeneously lead lined. 


( DEVELOP CREASES AND FOLDS. 
Such Plant does not - FORM BLISTERS. 
| FRACTURE OR TEAR. 


OVER 20,000 TONS 


OF SUCH PLANT SUPPLIED UP TO NOW. 


50 YEARS’ EXPERIENCE 


Extract from Testimonial ; 





“TI confirm herewith that I have a number of homogeneously lead 
lined vessels supplied by you which have given me full satisfaction 
for over twenty years. Apart from normal wear no repairs worth 
mentioning were necessary.” 








| 











Telephone : Representative for Gre 
London Wall, 7785 e Britain and Colonies 


AL AANA CC 
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We have to enlarge our 
plant to cope with the 


increasing demand for 


K. A. KB. 


(/LEAD— 
Homogeneous Nickel— 
Lining or d 


Coating. TIN — 


| Silver— 
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HOMOGENEOUSLY LEAD-LINED MONTEJUS 


16-17, DEVONSHIRE SQUARE, LONDON, E.C.2 fistcese ssc. caso 
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CRIMSON AND GOLDEN 


SULPHIDES OF ANTIMONY 


CADMIUM SULPHIDES — RED OXIDES OF IRON — GREEN OXIDE OF CHROMIUM 


1CIDS FLUORIDES RESINATES 
BUTYRIC ALUMINIUM ALUMINIUM 
HYDROBROMIC AMMONIUM CALCIUM 
HYDROCYANIC CERIUM COPPER 
HYDROFLUORIC CHROMIUM LEAD 
HYDROFLUOSILICIC MAGNESIUM MAGNESIUM 
MOLY BDIC POTASSIUM MANGANESE 
PERCHLORIC SODIUM MERCURY 
PHO*PHORIC, ETC, ZINC, ETC. ZINC, ETC. 
CADMIUM SALTS LITHIUM SALTS MANGANESE SALTS 
RARE FARTH SALTS ANTIMONY DOUBLE SALTS 
SOLVENTS: DICHLORHYDRIN EPICHLORHYDRIN TRIACETIN 
TITANIUM POTASSIUM OXALATE GENUINE RUSSIAN BIRCH TAR OIL 
CAUSTIC POTASH STICKS B.P. CAUSTIC SODA STICKS BP. 


COUMARONE AND GUTTA PERCHA RESINS 


(SEE ALSO PREVIOUS ANNOUNCEMENTS) 


J. SHERMAN & CO. LIMITED 


DOWNHAM MILLS, TOTTENHAM, LONDON, N.17 





Telegraphic Address : Kollag Phone London Telephone : Tottenham 0120 (5 lines) 
Also at 49/51, BROUGHTON LANE, MANCHESTER 
Telegraphic Address : Kollag Phone Manchester Telephone : Higher Broughton 878 











CHEMICAL AGE SPECIAL ISSUES 1928 


HAVE YOU BOOKED YOUR SPACE? 


March 31. Spring Annual. 
May 26. Merchant Shippers Issue. 


July 28. Colonial Annual. 


Sept. 29. Autumn Annual. 


Dec. 29. Annual Review. 


Year Book 1929. 


THE CHEMICAL AGE 


Published Weekly PRICE SIXPENCE 
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CHANCE'S 
LABORATORY 
GLASSWARE 


For heat resisting qualities combined 
with general resistance to chemical 
attack, Chance’s Laboratory glass- 


ware is superior to_any other make, 
whether British or Foreign. 


We shall be pleased to enable buyers 


of chemical glass to verify this state- 
ment by sending a few samples—free 
of cost—on receipt of Trade Card. 


N.P.L. Report sent on request. 





& COMPANY LTD 


GLASSWORKS SMETHWICK 


BIRMINGHAM 
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NIELSON “PROPELLER” 
TOWER FILLINGS 


In PURE STONEWARE, ACID and HEAT-RESISTING MATERIALS 


For GLOVER, GAY LUSSAC, CONDENSING 


Memo for Reference and Comparison 
and CATCH TOWERS OF ALL SIZES 


Size 6"X6" 4°x4" 
Free Space when Packed 80% 80% 


No. of Square Feet of Scrub- 
bing Surface per Cubic Foot 17°5 25°16 
Volume of Element (Solidity) 20% 20% 


No.of Elements perCubic Foot 12 36 
Weight when | oa 
Cubic Foot . ; 34lbs. 29lbs. 





Scrubbing Surface per Cubic Yard— 

6” size=52'5 Sup. Yds. 4” size=75'5 Sup. Yds. 
Gives 80% Free Space. Capillary Action Avoided. 
Complete Drainage. No Dust Pockets. 
Easy Packing. Side Pressure Eliminated. 





JOHN STATHAM @ SONS 
Windsor Bridge, MANCHESTER 


Established 1820 
Tels. : ‘PROPELLER, MANCHESTER” Telephone: Central 422 
Contractors to H.M. Government, French Government, &c. 

















We are 


makers of . ae 
LIGHT STEEL — 


DRUMS «KEGS 


For all CHEMICALS, CAUSTIC SODA, BLEACH, DYES, LIME, SALTS, 
CEMENT &c., OILS, SOAPS, PAINTS, GREASES &c., NUTS, RIVETS &c., ORES. 














—-On Admiralty List 


TODD BROS. 























OES LN SE TATA 
EE AA 
Es) ST. HELENS-WIDNES 
ON RN REE 
"Phone : 406 (3 lines). "Phone : 167 (2 lines). 
"Grams. “ TODD.” ‘Grams : “ TODD.” 














ESTABLISHED 1859. 
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KESTNER 
CHEMICAL PLANT 


CONSTRUCTED IN 


STAINLESS STEEL | 
AND OTHER | 


SPECIAL ALLOYS | 


FOR CORROSIVE LIQUORS 











Kestner Patent Film Evaporators in Single and 
Multiple Effect for all liquors. Salting type 
Evaporators for dual solutions. Evaporators 
constructed in special alloy for acid liquors. 
Horizontal Film Evaporators for small quanti- 
ties. Evaporators for distilled water. 





Kestner Patent Rotary Film Driers. Kestner | 
Patent Spray Drier. 


Kestner Patent Acid Pumps of the Plunger and 
Centrifugal type. Automatic Acid Elevators. 


Fans for acid gases. Acid sprays, atomisers, 


valves and earthenware pipework. 


Kestner Patent Water Softeners of the following 
types: Hot process with continuous blow-down 
from boilers. Cold process.  Base- exchange 
softeners. 





De-gassers for de-aerating boiler feed water. | 





Kestner Oil Circulating Heating Units (Merrill 
Patent) for high temperature processes—tem- 
peratures up to 600° Fah. 








Kestner Rotary Vacuum Filters. Pulp and 
Gravel Filters. 


Kestner Fractionatine Stills. Oil extraction 
Plant. All types of chemical Plant. 


| 

Tee 

Kestner Rotary Calciners. | 
j 


Complete Factories designed and built. 





KESTNER EVAPORATOR & 
ENGINEERING CO., LTD. 
Chemical Engineers 


5 GROSVENOR GARDENS, LONDON 
S.W.1 





Kestner Calciner 
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Size 12, Type V, Class BB, for Heavy Plastics. 


The “‘ UNIVERSAL ”’ is made in many different sizes, constructions and metals to meet 
the varying needs of our clients. Among the many industries in which it is an essential 
unit the following are typical examples :— 


ARTIFICIAL SILK (Viscose and Cellulose 
: Acetate), ARTIFICIAL RESIN, ACCUMU- 
4 LATOR PASTE, BITUMEN/ASBESTOS 
é COMPOUNDS, RUBBER SOLUTIONS, az 

FOUNDRY SANDS. oe 


32 01932 33 932 PRE 3 C33 00932 Ged Y93s Wd P22 ir 23 SpPes G78 
RAK RAR Rt es a se tanas 


2 GER PR eS ae SS RL TO 


3 Our unique knowledge of mixing problems, gained in over forty years’ experience, 
x3 is at our clients’ disposal. 





WESTWOOD WORKS, PETERBOROUGH | 


33 P38 938 YI 722 “Pr 54 YF 23 N92 





x Re 
E , ae 
: Phone : Peterborough 391. Telegrams : Pioneers, Peterborough. Br 
z . 
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PARTIAL VACUUM PLUS LOW 
SPEED=DUSTLESS ATMOSPHERE 














HE Hardinge Conical Mill 

| works on the air separation 
principle, produces and main- 
tains a definite grade of fineness, 


even from the hardest of materials, 
and costs but little to operate. 


Through weeks of continuous use 
Hardinge Conical Mills function 
with the minimum of mechanical 
attention. 


These are the reasons why repeat 
orders from the chemical industry 
are the rule. 





















GRIN DING & PULVERIZING OFFICES 
11, Southampton Row, London. W.C.1. 


Ll 
f Telephone Holborn 6646 Cable & Telegraphic Adagress -Lopulco, Westcen’ iongon” 
WORKS! — BARROW -IN—FURNESS — DERBY — ERITH 


















HARDINGE 
CONICAL MILLS 
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SPECIALIST IN FILTRATION AND SEPARATION 
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TOWN HALL CHAMBERS, NEW STREET, BIRMINGHAM - 


STRAINER for PAINT and the LIKE. PATENTS PENDING 


A machine which has been specially designed to meet 
the difficulty existing in the straining of paint, varnish, 
and the like. Consists of a cylindrical tank, with a 
cone shaped bottom, heuee a cleaning outlet. The 
filters are built of a pair of coned discs, joined together 
to form a double conical chamber, the exterior of which 
is covered with a fine wire or other mesh. These are 
attached at the centre to a hollow shaft, holes being 
provided in the section of the shaft which lies within 
the cone filter. Thus the paint entering by the inlet 
passes through the gauze into the conical chambers, 
thence into the hollow shaft in the centre, and so leaves 
the machine by the outlet. The hollow shaft carrying 
the filters is rotated by means of a bevelled gear, and 
scrapers and brushes are provided which thus pass over 
the surface of the gauze, preventing the filter from being 
INLET clogged by the pigment. 


The shaft carrying the filter members can be easily 
lifted out for cleaning purposes. 











This machine can be supplied in any size and with any 
gauge of mesh gauze required. It has a big output, 








SDUPIIAIIINIVOUYVLUDUITAILAUVVVLTUOVOVOUUA HUTT 


Ue 


Cables and § “SUPRA, Dundee.” 
Telegrams ( “Frigolene Ave., London” 


RUBBISH 


u_f 








thus effecting a very considerable economy of time and 
labour, and will be found to meet a long felt want in 
the paint industry. 


Owing to the very large filtering surface provi ided, an 
unusually fine gauze may be employed without unreason- 
ably prolonging the time taken for filtration. 
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MANUFACTURERS OF 


WELDED STEEL 


DRUMS 








STEEL 
CONTAINERS 
of all 
DESCRIPTIONS 


Patent Welded Drum 





Contractors to H.M. Government, 
Admiralty, Air Ministry, War Office, 
India Office, Crown Agents, Gc. 








Patent Welded Keg 


P. D. MITCHELL, LTD., DUNDEE, SCOTLAND 


London Office : 4, BROAD STREET PLACE, E.C.2 coe; 
SOMUULPUNI VIL LUNA ULL 
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§ ABC Sth Edition 
( Western Union 





1927 
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—“Broadbent”’ 


CENTRIFUCALS 


SKIMMING TYPE 
CENTRIFUGALS 


are now being largely 

used in the chemical 

industry for precipitating 

solids held in solution 
by a liquid. 























The Precipitate is col- 
lected within the basket 
and the liquor skimmed 
off ina continuous stream. 


Full Particulars on Application. 





Made in the Underdriven 
or Overdriven Types for | 
Steam, Belt, or Electric . 











P 48-in. DIRECT ELECTRICALLY-DRIVEN CENTRIFUGAL MACHINE WITH IMPERFORATE 
ower. BASKET AND SKIMMING GEAR. 





Centrifugal Machines of all Types———— 


FOR DRYING GRANULATED MATERIALS, CRYSTALS, 
SALTS, SODA, Etc., Etc. 











Catalogue of Centrifugal Machines for Any Purpose—Post Free. 


Thomas Broadbent & Sons, Ltd. 
HUDDERSFIELD 


ENGLAND 


Customers’ Materials Tested Free of Charge. Established 1864 Efficiency and Durability Guaranteed. 


Telegrams : Telephones : 
“* Broadbent, Huddersfield.” Huddersfield 1581 (4 lines). 
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OHN W. LEITCH 
& COMPANY, LIMITED, 

MILNSBRIDGE CHEMICAL WORKS, 


Near HUDDERSFIELD 
INTERMEDIATE PRODUCTS. _— ANILINE DYES. 








189 & 198 


_— 




























&P. 

= = a - FAST BASES FOR ICE COLOURS. une oF 
BINTTROTOLUOL COLOURS 
NITROBENZOL -7/ ACID COLOURS 
BINITROBENZOL 4 BASIC COLOURS 
NITRONAPHTHALENE DIRECT COLOURS 
BINITRONAPHTHALENE CHROME COLOURS 








SULPHUR COLOURS 


PIGMENT COLOURS 
SUITABLE FOR ALL TRADES 











XYLIDINE M.&P. XYLIDINE 
PARA NITRO ORTHO TOLUIDINE 
META NITRO PARA TOLUIDINE 
TOLIDINE BASE, BENZIDINE BASE, &c. 


\2 
ORTHO & PARA TOLUIDINE: 

















META PHENYLENE DIAMINE 








“EVERTRUSTY DEGEA™ 
CO MASK 


A safe protection against 
Carbon Monoxide. 








e Are your workpeople fully protected ? 
P=: A Wallach Bros., Ltd., specialise in all types 


of up-to-date protective measures, and 
will be pleased to advise you. 





Every kind of Safety and Protective Appliances 











Write for Illustrated Blue Book of Safety Appliances No. 9. 


Wallach Bros., Ltd. 


49 Tabernacle St., London, E.C.2 


Telephone: Clerkenwell 1449 Telegrams : “‘ Hammerman, Finsquare, London.” 



















“LIX” RESPIRATOR. 
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FILTRATION 


Development 


IS ASSURED BY THE USE 
OF AN 


OLIVER 


The Continuous Automatic 


FILTER 


Olivers are installed in every 
Industrial Country in over 


NINETY PROCESSES 


OLIVITE ACID PUMP 


for 


PUMPING 
CORROSIVE 





Many Types can 
now be supplied 
British Built Entirely 





- 
—_—_ 
——— 





2, 





ume 








SOLUTIONS 


Resistance to all Acids 
and Corrosive Solutions 


Durable, Mechanical and 


48 
4 








o 


io af 


vr ~~ 
a 


oo . 





~ 


Chemical ae 
Simplicity in Design and olivite 
Operation PUMP 


High Mechanical 
Hydraulic Efficiency 


Send for the “OLIVITE” 


Literature 


OLIVER Continuous F ILTER CO. 


San Francisco 
501 Market Street 


South Africa: 














NEW YORK 
Aeolian Building 


London, W.C. 


11 Southampton Row 
Edward L. Bateman, Locarno House, Loveday and Main Streets, Johannesburg 
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ANTIMONY SULPHIDES 


PURE GOLDEN AND CRIMSON. 
MANY SHADES. 


WHITE and DARK 


INDIARUBBER SUBSTITUTES 
CADMIUM SULPHIDES—GREEN OXIDE OF CHROMIUM 


Write for Samples and Prices to 


ANTIMONY PRODUCTS & CHEMICAL CO., LTD., 
ELMERS END BECKENHAM 


Telephone: RAVENSBOURNE 4444 Telegrams : “ ANTIMONIC, BECKENHAM” 
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The ‘‘HORNE” 


Thermostatic Valve Steam Trap 


UTOMATICALLY 

controls the steam sup- 

ply to calorifiers of 
any design. 


Can be fitted to 


appliances where a 
steady temperature is 


required irrespective of the Will cope with large amounts of condensa- 
heating medium. tion. Easy to fit. Will work in any position. 
Saves labour and fuel, ensures EFFICIENT - SIMPLE - DURABLE 


greater efficiency and the 
upkeep is low. 
TRY THESE SPECIALITIES FREE 
WRITE FOR BOOKLET AND WATCH THE SAVING 


IT TELLS YOU HOW 
FIRST ORDERS OX APPROFAL 


HORNE ENGINEERING CO. 


i 35 - PITT. STREET - GLASGOW 
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IT’S AN OERTLING—the high - grade 
British Balance! ‘Those who have ever 
used an OERTLING know there is no finer 
precision balance produced. Thus, ever 
since 1849 these balances have set a 


world standard—and every one 1s built 


The Chemical Age 
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alance 


# 


throughoutin London. Send now for lists 


of OERTLING Standard Chemical and 
Assay Balances—the product of British 
brains, craftsmanship and capital. We 
welcome, too, 


enquiries for special 


balances. Write now for full Catalogues. 





Unique Maintenance Service 


you will be interested to have particulars of our repair and 
maintenance service. 
of any make, and users find that periodical adjustment by 


our visiting expert greatly increases the life and reliability 


We undertake repairs to balances 


of their instruments. 


Quicker and 
more accurate 








eRe ce 

- P dings ! 
ANALYTICAL rea ings . 
BALANCES THE new CHAINOMATIC Balance represents 
i * , the greatest advance in precision balance 

SSAY : : : 
penn design made this century. No weights 
a = below o'1 grams. No riders. Readings to 
e - ake . . : 2r Sci . 
PRECISION 00001 grams taken on one vernie scale 
BALANCES without opening the case. The cHaNo- 
tor all purposes MATIC greatly reduces the time taken for 
each weighing and reduces liability to error 
— in reading the weight. Please write for 


full particulars. 














TAS/Or/12. 
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gassown® 


85°), MAGNESIA COVERINGS 


PLASTIC - SECTIONS - SLABS 


THE WESTERN CHEMICAL CO. (PAISLEY) Ltd., SANDYFORD WORKS, PAISLEY 























: ¢ BRITISH THROUGHOUT +¢ 
PROTECT your Steel and 


Iron construction from acid 


by using EVERSEAL 
ups wal om 











e | 





Everseal being applied to an Old Corrugated Iron Roof. 
LIQUID AND PLASTIC 
for protecting iron, steel or wood from the effects ot 
corrosion due to moisture, cold, heat, salt, acid, etc. 





LOL EDIDALDOPVOTIIOVLL 








Arrives Ready for Use. Requires No Heating or Melting. 
WRITE FOR PAMPHLET: 


EVERSEAL PRODUCTS LTD. 
NEWTON WORKS, GOLDSMITH ST. W.C2 
Tel. : Holborn 0497 






































em) 0 80 0005 m0 02 08m AR 8 0 
2 rT 9 = 
=» The SOVEREIGN SPRAYER: 
. PREVENTS CORROSION . 
. Using the ‘‘Sovereign” Sprayer is the ideal method of combating Heavy Corrosion due to Acid Fumes, in Factory “ 
= and Warehouse, Stores and Offices, Bunkers, Chimneys, Water Towers, Tanks, Containers, Vats and Vessels of = 
a all kinds.—Also for limewashing purposes, and disinfecting lavatories, kitchens, sickrooms, etc., etc. = 
_ CHEAP & RELIABLE = 
. . 
= EARLY DELIVERIES -— § 
* a = # 
= Stocked by the leading factors, and may a 
. also be obtained wholesale from— Ss 
—- CANADIAN UNITED MAN’F’RS AGENCY LTD. = 
. 12 CHARTERHOUSE BUILDINGS, GOSWELL ROAD, E.C.1. s 
3 Sole Makers: TESTAR & SWAIN, LTD., Birmingham, = 
wa)" 080 "mm 00) 00) 
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Snakeley Paper Mills 
LOUDWATER, Bucks 





- Ay reliable as its 


puspose demands 




















. ae — 
T. B. FORD, LTD. 





SNAKELEY MILL, LOUDWATER, BUCKS., ENG. 
MANUFACTURERS OF THE CELEBRATED BLOTTING PAPER 
he Pdr 1S af. rs i. ~ uF. Ole Om $35 Bide De 7) 3 Bo mE DPIMIG SF, wer, 
RNS HORN 0 PO RGR OI GG SE NS 
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SPENCER CHAPMAN 
AND MESSEL, LTD. 





Regd. Trade Mark. 





OLEUM 
SULPHURIC 
BATTERY All 


Strengths 
NITRIC 
DIPPING 
HYDROCHLORIC 
(Muritatic) 


SALTCAKE 95% 
IRON OXIDE 








Spencer Chapman & Messel, Ltd., 


(With which is amalgamated 
Wm. Pearce é& Sons, Ltd.) 


36, Mark Lane — —__——tLondon, E.C.3 


Works—SILVERTOWN, E. 
Telegrams : 
Hydrochloric, Fen, London 


Telephone : 
Royal 1166 (3 sees). 

















Established 1810. 


MILLWARDS 


MERCHANDISE LTD. 
MANCHESTER. *%s5°* 


have for over a century combined 


SERVICE with SATISFACTION 





In pursuance of this Ideal they have 
accepted the Sole Agency for the Northern 
Counties for 











AN ALMA PRODUCT 


for the 


TEXTILE TRADES 


Manufactured by 


FLETCHER, MILLER, L™ 


ALMA MILLS, DUKINFIELD, 
MANCHESTER 


fe 
URTENOL is a scientific combination of oils 
possessing great penetrative and detergent 
properties. 
URTENOL simplifies and quickens operations 
and output without any weakening of the 


fibre. 

URTENOL wets out all Textile Materials 
readily and thoroughly, before and during 
the bleaching and dyeing processes. 


URTENOL is reliable, effective and economical. 


\/ 
“9° 


Write to Post Box 455, MANCHESTER, for Booklet giving 
full particulars of the advantages and methods for using 


URTENOL 
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IMPERIAL 


CHEMICAL INDUSTRIES 


LIMITED 


MPERIAL Chemical Industries Ltd., is a company formed 
by the amalgamation of Brunner, Mond & Co., Ltd., Nobel 
Industries Ltd., The United Alkali Co., Ltd., and British Dyestuffs 
Corporation Ltd. The combination of these four companies brings 
into close touch many other companies which hitherto have been 
associated with the four main companies in the production of 


many products including — 


ALKALI PRODUCTS 

These include soda ash, bicarbonate of soda, caustic 
woda, soda crystals, salt cake, silicate of soda, calcium 
chloride, sodium sulphide, etc. 

ACIDS 

Mineral acids such as sulphuric acid, hydrochloric acid, 
nitric acid, and organic acids such as acetic acid, formic 
acid, etc. 

NITROGEN PRODUCTS 

This group includes ammonia and ammonium salts, 


nitrates, nitrites, etc., as well as nitric acid (mentioned 
above). 


CHLORINE PRODUCTS 
Bleaching powder, liquid chlorine, hypochlorite of 
soda, salt, ete. 


LIMESTONE AND LIME PRODUCTS 


DOMESTIC CHEMICAL PRODUCTS 
Cleansing preparations, laundry materials. 


EXPLOSIVES 
Blasting explosives for all classes of work, detonators, 
electric detonators, safety fuse and all accessories. 





SPORTING AMMUNITION 

Cartridges, cartridge cases, smokeless and black gua- 
powders, shot, wads, caps, etc. 

NAVAL AND MILITARY EQUIPMENT 
Propellent powders of all classes, small arms ammunition, 
fuzes, aerial bombs, mine filling, etc. 

DYESTUFFS AND INTERMEDIATES 

Dyes of all kinds for all :abrics and intermediates. 
FERTILISERS 

Chemical manures of all kinds. 

LEATHER CLOTH 

For upholstery, bookbinding, etc. 

METALS 

All descriptions of non-ferrous metals and alloys in 
strip, sheet, wire, rod, etc., and articles made therefrom. 
PAINTS 

Paints, colours, enamels, varnishes, stains, 
lacquers, cellulose finishes of all kinds. 
LIGHTING 

Gas mantles, lamps and accessories. 
WELDING 

} lant and equipment, Thermit and electric processes, 


polishes, 


Buyers of the products mentioned are invited to send their enquiries to the head 
office of Imperial Chemical Industries Ltd., Nobel House, Buckingham Gate, London, 
S.W.1, from whence they will be put in touch with the most convenient sales office 
according to the district from which the enquiry emanates. 


Head Office: NOBEL HOUSE, BUCKINGHAM GATE, S.W.1 


Chairman : The Rt, How. Sir Alfred Mond, Bart., M.P. 


CHEMICALS FORM THE FOUNDA- 
TION OF THE WORLD'S INDUSTRIES | 





President : Sir Harry McGowan, K.B.E. 


THE CHEMICAL INDUSTRY I6 
ESSENTIAL TO IMPERIAL SECURITY 
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BOOTS PRODUCTS 





SPECIAL 
RESEARCH CHEMICALS 
1Q27 
DIETHYL MALONATE 


CYANACETIC ESTER 
HYDROXYLAMINE HYDROCHLORIDE 








Address all enquiries to: 
WHOLESALE AND EXPORT DEPARTMENT 


BOOTS PURE DRUG CO. LTD. 
NOTTINGHAM ENGLAND 


Telephone: Nottingham 7000 Telegrams: “‘ Drug, Nottingham” 















j SULPHATE of AMMONIA, 
DRYING MACHINES! - sano," sacr,*"sucar 


CHEMICALS, PAINTS, &c. 





STEAM, FIRE HEATED, VACUUM AND 
NON-VACUUM TYPES. 


FILTER PRESSES! «- ( seumcaton const 
WITH CAST IRON OR WOOD PLATES. . 
Also 


EVAPORATORS AND CENTRIFUGAL MACHINES, &c. 


Let our Experimental Department work out your Drying and F iltering Problems. 


MANLOVE, ALLIOTT & CO., LTD., 


London Office : CHEMICAL PLANT MANUFACTURERS 
41 & 42, Parliament St., 


Westminster, S.W.1 NOTTINGHAM 
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Combined Disintegrator) PATENT 4-Screen Disintegrator 
and Dressing Machine. 














Bar Disintegrator. Carr Type. ; 
Mixer and Kneader for Moist or 
Sticky Materials. 











J. HARRISON CARTER, LTD. 


ENGINEERING WORKS, DUNSTABLE, ENGLAND 


Lendon Offee: Telegraphic Addresses : 
12 MARK LANE, E.C. Tel.: No. 20 DUNSTABLE “MILLING,” DUNSTABLE 
. Royal 3095 “MILLING,” LONDON 
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HYDROCHLORIC 
SULPHURIC 


NITRIC 
ALSO 
ACCUMULATOR ACIDS 


Oo" 
%. EV ANSe 


APPLETON STREET, WIDNES 
TELEPHONE - 


2 


WIDNES 123 
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LABORSTORY SPPARSATUS 


TeW-TOWERS ¢ ¢O ITD 
VICTORIA HOUSE > WIDNES 














GAS MASKS 
(RESPIRATORS) for use in 
poisonous atmospheres in Chem- 
ical Works, Gas Works. Iron and 


Steel Works. Breweries. etc.. ete. 





“ PROTO” and “SALVUS” 
SELF-CONTAINED OXYGEN 
BREATHING APPARATUS for 


work in poisonous atmosphere. 


DUST RESPIRATORS. 
FIRST-AID APPLIANCES. 





Te lephone N ° 
HOP 3401. 


SMOKE HELMETS 
of all patterns for Gas Works, 
Oil Depots, Oil Tankers. Steam- 
ships, ete.. ete. 


“NOVITA”™ OXYGEN’ RE- 
SUSCITATING APPARATUS 


for the apparently asphyxiated. 





GOGGLES. 
FIRE EXTINGUISHERS 


and all other 


SAFETY AND PROTECTIVE APPLIANCES. 


SIEBE, GORMAN & CO., 


* NEPTUNE WORKS.” & 187, WESTMINSTER BRIDGE ROAD, 
| LONDON, S.E.1 


LTD. 


Telegrams : 


“ SIEBE, LAMB, LONDON.” 
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YOUR 


CORROSION PROBLEM 
CANNOT BE SOLVED 


in the best and most economical 
way unless the cheapest and most 
resistant alloy is used. No one 
metal or alloy is suitable in all cir- 
cumstances. It may even be too good, 
1.¢é., More resistant, and therefore 


more expensive than is necessary. 


Nickel and its many alloys form 
one of the largest groups of cor- 
rosion resistant materials, but the 
choice of which member of the 
group to use in certain particular 
circumstances is often difficult. 
Advice and suggestions regarding 


your special problem are willingly 


5 


THE MOND NICKEL CO.,LTD. 


VICTORIA STATION HOUSE 
LONDON, S.W.1 


sviven by the technical staff of 
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THE HURRELL HOMOGENISER 


(PATENTED IN U.K., U.S.A.. AND CONTINENTAL COUNTRIES) 





ILLUSTRATION SHOWS A 
COMBINED UNIT FOR PRINT- DISTINCTIVE FEATURES 
i ING INK MANUFACTURE Simple and Robust Construc- 
: tion. Smooth Non-Corrodible 
Interior. Monel Metal or Firth’s 
Stainless Steel. Positive Ad- 
justment of Gap while Working. 
Gravity Feed and Discharge. 
Readily Opened Up. Self- 


Cleaning. 
PROCESSES 
Emulsifications of all kinds: 
oh an Waxes, Oils, Olive and other 

Do sizes— Edible Oils, etc. 

vate sn Disinfectants and Insecticides. 
Printers’ Ink. Cellulose 
Enamels. Shoe Polishes, 
Furniture Creams, Dyestuffs, 
Water Paints, etc. Confec- 
tionery Creams, Mayonnaise. 
All Medicinal Emulsions,etc.,etc. 


















Particulars and Prices from Patentees and Manufacturers 


—G.C. HURRELL & CO. SHES ytgenn ROMP 


‘Phone : GREENWICH 1116 
























I RX Q) PM 
SPRAY PUMPS 
for cleaning your Buildings &Plauts 





Whether you wish to use lime- 
wash, disinfectant, creosote, 
paint or anti-corrosive liquids, 
spray them with Milward’s 
“ Tron-Arm ” Sprayers. 








These up-to-date machines are 
light but strongly made—very 
easy to operate, and will save 
you time, labour and money. 


SPRAYER No. 10 Write to us for full particulars and 
A strong general- ; lete lists 
purpose spraying our new complete ; 
ine, wit 12- 

pallens’ if Henry Milward & Sons Ltd 
tank. Price - di 

complete. Models ~ Mark. Washford Mills, Redditch. 
are in stock from 


27/6 to 200/- each. The tron Arm 
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JOHNSON: 


MATTHEY 
& CO., LTD 
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76-81 HATTON GARDEN, 
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The Actual Refiners of 


PLATINUM 


GOLD,SILVER & METALS 
OF THE PLATINUM GROUP 


MANUFACTURE & SUPPLY 


these metals in all forms 

for industrial purposes 

SHEET GAUZE 
ALLOYS 


CRUCIBLES 


TUBING 
SOLDERS 


WIRE FOIL 


LABORATORY & ASSAY APPARATUS 
CHEMICAL COMPOUNDS EIC., ETC. 























EO 











Latest Catalogues upon application 
Phone: HOLBORN 6989 (P pept) 
or write 
76-81, HATTON GARDEN 
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Cid-Proof Autoclaves 
> Cast [ron Chemical Plant 


These are only a few of the various types manu- 
actured. We undertake to quote to Customers’ 








specific requirements. 








eg OE NTA 





DANTO-ROGEAT & CIE. 


33-39 Rue des Culattes, Lyon. 
London Agent: 

be H.SLooG, 45 GREAT MARLBOROUGH STREET, W.1. 

Telephone: Regent 2460. 


Se, So 





NNN NH 


Telephone: LUTON 891 Telegrams: ‘LAPORTE, LUTON” 


‘LAPORTE 


—-LUTON—'D 


Manufacturers of 


HYDROGEN PEROXIDE 


ALL STRENGTHS, INCLUDING 120 VOLS. 


BARIUM PEROXIDE 
BARIUM CARBONATE 


BARIUM SULPHIDE 


BLANC FIXE (Pulp and Dry) 
SODIUM SULPHIDE 


CONC. AND CRYSTALS 


SODIUM PERBORATE 


ACID PYROPHOSPHATE OF SODA 
WULLIAULLIANLLIANULLANDALUVOLLUVONLUNNDULLINOLLHAOOLL4VOOL4HOOLLVNOLIIVOOULTOOOLLVVDLYVOOOLLEUNLLEUUOL4HNOOELVVOOLLVOOOLYOOOULV00OLUOODOEVOCUUVOOLLYOOOLTVOOANYOOGLTOVODRVODASTHOG ASV VVHHUHSS GHOULS 
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Gardner's Machinery 
COVERS THE WHOLE FIELD 


OF REDUCING, SIFTING, MIXING & DRYING 


with such adequacy and perfection as to remove 
the element of doubt from all those processes 





GARDNER’S PATENT “ RAPID” STEAM HEATED DRYER, 
GARDNER’S PATENT “RAPID” SIFTER AND MIXER, FOR HEATING BY STEAM, GAS, OR ELECTRICITY. 
CHAIN DRIVEN DIRECT FROM MOTOR. VACUUM DRYING MACHINES ON THE SAME PRINCIPLE. 





GARDNER’S PATENT COM- 
BINED FINE POWDER 
DRESSER, LIQUID SPRAYER 
AND MIXER, FOR FINE PER- 
FUMED POWDERS, ETC. 


es NT @ y 


BRISTOL ROAD NE GLOUCESTER 
& sf 


C LOU c ESTER) 
“GARDNER, GLOUCESTER 


; ” LT TELEPHONE: No. 2288 (2 Jines) 
Cables: Al, A.B.C. 4th & 5th Edition (Bentley's). 


GARDNER’S BALL GRINDING 
MILL FOR REDUCING WET OR 
DRY MATERIALS, WITH METAL, 
PORCELAIN OR SILEX LINED 
CYLINDERS. 


GARDNER’S FLAKING AND 
SHREDDING MACHINE FOR 
ALL KINDS OF WAXES 
AND SIMILAR MATERIALS. 
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TEN 


¢ 
“ SONS & 


Carbide of Silicon 

Hematite and Foundry Pig Iron 

Ferromanganese 

Spiegeleisen 

Copper 

Tin 

Lead 

Spelter 

Ores and Residues 

Steel 

Ship and Tank Plates and ; 
Sections 

Locomotive Boiler Plates 

Tyres 

Axles 

Steel Castings and Forgings 

Raw Rubber 

Liquid Latex 

Balata and Gutta Percha 

Cocoa 


QEACCCCECCCCCCCCCCOCCCCCCCCCCCCCCCCOCCCCCCOCCCOCOCCCCCCCCCCCCE (SC8CCCOCSCO 


Associated Companies 
C. TENNANT, SONS & Co. 
of New York 
19, West 44th Street, NEW YORK 


9 MINCING 


Telephone : Roya 6422-5 (4 lines) 
Roya 6529 (Trunk) 


Telegrams : TENNANTS, FEN, Lonpon 
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Arsenic 

Barium Compounds 
_ Barytes 

Calcium Carbonate 

Carbide of Calcium 

Carbonate of Ammonia 

Carbonate of Potash 

Caustic Potash 

Chlorate of Potash 

Chlorate of Soda 

Chloride of Magnesium 

Cyanide 

Epsom Salts 

Glauber Salts 

Lanoline 

Nitrate of Ammonia 

Rosin 

Sulphur 

Tin Crystals 

Ferro Silicon 

Phosphorus 






Associated Companies 
A/S C. TENNANT, SONS & Co. 


(Skandinavien) 


Kirkegaten 14/18, OSLO 


LANE - E.¢.3 


Codes : 
Bentteys - A.B.C. 5TH AND 6TH 
SCHOLFIELD ELECTRIC 
Western Union + «<  Lieper’s 
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The Lilleshall Co., Ltd. 


OAKENGATES, SHROPSHIRE. 

















Filter Presses and Pumps. 
Vacuum Dryers and Condensers. 











PYREX 
Laboratory 
Glassware 


N every kind of laboratory—industrial, 

educational, bacteriological, experimental 
—*PYREX Laboratory Glassware has won 
definite leadership. 


Its undisputed longer service means not 
only economy in glass, but also—and more im- 
portant—ECONOMY IN TIME, IN IN- 
TERRUPTION OF VALUABLE TESTS, 
AND IN CHEMICAL WASTAGE. 


The low co-efficient of expansion, combined 
with a dependable uniformity of product, gives 
PY REX Laboratory Glassware high resist- 
ance to heat, sudden temperature changes, 
chemical action and mechanical shock. 


JAMES A. JOBLING & Co., 7” 


ASN Wear Glass Works : SUNDERLAND 


ESA ° Registe ved Trade Mark. 


Oe “ee 

















Stocked by all Laboratory Furnishers. 


Price Lists and free samples sent on 
vequest. 
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AA CRITERION 


of QUALITY | 


INCE 1827 The Joseph Dixon 

Crucible Company have been 
manufacturing articles from 
Graphite. To-day their produc- 
tions are second to none, and 
their Flake Graphite is accepted 
as the world’s standard for 
purity and fineness. A century 
of endeavour is something that 
commands respect, but it is not 
enough. A record of victories in 
the races already won merely 
strengthens the expectation that 
to-morrow’s showing will be no 
less notable. 


Write to Chem. Sales Dept. 
for Booklets and Folders. 





DIXON’S 


GRAPHITE - PRODUCTS 


CRAVERILL 
SOIMITED 


22 Duke Street 
Blackfriars 


Stamford Street 
London, S.E.1 
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Quality First 
—and Always 


Bowling 


NOTICE TO CUSTOMERS 


We are now making LARGE WELDED 
TANKS for Oil Fuel and Chemical Storage — 
purposes. These have been passed by Gov- - 


ernment Inspectors as being of High-Class 
Workmanship. 





Please send us your enquiries. 


TANKS & DRUMS LIMITED 
Bowling Ironworks, BRADFORD 


Telephones: 3920 and 3921 (Private Ex.) 


Telegrams: “ Cisterns, Bradford” 























For ascertaining easily 
and accurately the 
Lubricating Value of Oils. 


also the Oiliness, or Efficiency, 
by determining the Static Friction 
between any desired Metals. 


”Ae Deeley 
=), FRICTION 
| B, MACHINE 


(PATENT) 











Descriptive Pamphlet of the 
Machine, stating the principles 
upon which it is based, together 
with directions for testing Oils, 
will be forwarded on applica- 
tion to the Soke Manufacturers : 


J.H.STEWARD, Ltd., 


Scientific Instrument Makers 


* 406 & 457 STRAND 
LONDON, W.c.2 
EsTaBLisHeD 1852, 
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SPECIALISTS 
SINCE 1906 










































































RISK 


OF CREEPING, SAGGING, OR WHEN USING HEAT 
VACULM OR PRESSURE 


YOU MUST BUY 


HOMOGENEOUS 
LEAD 
LINING 


FROM THE ORIGINAL AND LEADING 
SUPPLIERS with 20 years’ EXPERIENCE 


AND REPUTATION 


Descriptive Literature 
gladly sent on request 


Tl 
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EQUIPMENT. 
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DRYERS FOR 


PASTY PRODUCTS. 








HUNAN ANANTH 
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“ BUFLOVAK’” 
“ BUFLOKAST ” 
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VACUUM DRYERS and 
EVAPORATORS. 
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NOTRE 


BORNETT & CoO., LTD. 


7 IDOL LANE, LONDON, E.C.3 
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THE (LAYTON ANILINE C0. 


LTD. 


CLAYTON * MANCHESTER 


Sole Concessionaires for England of 
THE SOCIETY OF CHEMICAL INDUSTRY IN BASLE 
BASLE + SWITZERLAND 


DYESTUFFS FOR ALL TRADES 








Telegraphic Address : Telephone : 
CIBA, MANCHESTER CITY 7115 (5 lines) 
Trade 

Mark 





————eeeeEeEee 
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\X JHEN you plan to put in a new plant—what- 


ever it may be—a mixer—an acid tank—an 
evaporating pan-any form of chemical equipment 
—corrosion will occupy a prominent, if not the most 
important, place in your calculations. 


Here, there and everywhere, in the minds of leading chemical 
engineers, FIRTH STAYBRITE STEEL is minimising the 
corrosion factor—the doubts as to the useful life of the plant—just 
because it does away once for all with the bogey of chemical attack. 


No other commercial metal can substantiate the claim to a longer or 
more useful list of acids, alkalies, or other conditions against which 
it is practically immune from deterioration. 


Moreover, as a steel for constructional purposes, it possesses 
remarkable mechanical properties. 











FIRTH FIRTH 
STAYBRITE : Write for literature on this subject. Our STAY B RI T E 
: is ae F cal the | Booklet 43 tells you more about the ee, 
: a aes wonderful possibilities and uses inch andanelongation of |: 
_ BARS, RODS — S Beak Siugbrine Steet | 
: PILATES 0 2rt laybrite Steel. — sn en 
SHEETS ice ae —- 
: - ; t may be cold-pressed to 
TUBES i a “ a a degree far in advance of 
SECTIONS oe Sy 
WIRE Q : presents nodifhcultiesin 
: : manipulation, since i 
: FOR Gl NGS : can be welded, ie A 
CASTINGS brazed and riveted 


: without trouble. 


Merrrrrrrrritiritirrttttttttttt tte 





THOS. FIRTH « SONS, 
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View showing large Chemical 
Manufacturing Plant in operation 


constructed by 


ASHMORE, BENSON, PEASE & CO., LTD., PARKFIELD WORKS 
STOCKTON-ON-TEES 


from 


FIRTH 
STAYBRITE 
STEEL 





LTD., SHEFFIELD 
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THERE IS A REASON 


Keotiiny ar Compressors 


and Vacuum Pumps 


are installed in modern Chemical and Dye Works the World Over. 





It is because competition demands maximum efhciency with minimum maintenance charges. 
Discriminating engineers, therefore, eliminate belts, springs, valves, gearing, reciprocating parts, 
thus obtaining absolute reliability under the most arduous conditions. 





For continuous operation install only R.A.C. Rotaries 


For further particulars apply to: 















12, Victoria Street, “g adi Westminster, S.W. 1. 


Telephone: VICTORIA 9592 Telegrams: MORWALOW, SOWEST, LONDON. 
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3 
_R. W. Greeff & Co.Ltd. | 
7 IN. W. Gree oO. Ltd. 
; THAMES HOUSE, QUEEN STREET PLACE 
3 a Geen nai” LONDON, E.C.4 city 6560 (8 tinee) 
3 | 
7 — ACETONE a 
ervenedte ACID ACETIC R. W. GREEFF 
; EEewetr es. ACID FORMIC a 
; netic ACID OXALIC 64, Water Street. 
POUTALHOOREOREATONOGU TEU LTVeataOONroneAObORHT FO RM A L D E H i D E TT 
SODA ACETATE 
SODA BICHROMATE POTASH BICHROMATE 
SODA NITRITE SODA PRUSSIATE 
; Complete range of Chemicals, Intermediates & Solvents for ali trades 
$ Enquiries Solicited 
; 3 
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SCOTTS 


manufacture: 


DRYERS, Vacuum and Atmosphere, Stationary 
Mixer and Continuous Types. 

EVAPORATING PLANT, Salting and Non- 
Salting, Pressure and Vacuum Types. 

EXTRACTING PLANT, for Oils, Fats, 
————- -< en: Waxes, from Vegetable and Animal Products. 

cae wis. (ss bs ia Kd SOAP, GLYCERINE RECOVERY, and 

eucst Scovy . Distillation Plants. 
~— SPLITTING and Fatty Acid Distillation 
ants. 

IMPREGNATING PLANT, SOLVENT 
RECOVERY PLANT. 

CAUSTIC SODA and POTASH PLANTS, 

ELECTROLYTIC SODA PLANT. 

COMPLETE CHEMICAL PROCESS 
PLANT. 

RECOVERY PLANT FOR’ TRADE 
WASTES. 


Our Technical Staff, Laboratories, Experimental Plants, 


“<%%2) — and Long Experience at your service for New Problems, etc. 




















~ wy Tri 


GEORGE "3 FW & SON (London) LTD. 
ERNEST S C O T T & CO, LTD. 
BRADFIELD ROAD, SILVERTOWN, LONDON, E.16 


Also at 19 WATERLOO STREET, GLASGOW. 
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Steel Barrels 
Drums & Kegs 





ONE JOURNEY 
STEEL DRUMS 
40 GALLONS CAPACITY 


Suitable for Tar, Lubricating Oils, Varnish. 
Paint, etc., etc., cheap but strong. 


Delivery ex Stock. 





WELDED 


STEEL BARRELS 
DRUMS & KEGS 


The Most Durable and Economical Steel 
Packages on the market. undreds of 
thousands used by all the leading Oil 
Companies and Paint and Chemical 
Manufacturers. 


THE STEEL BARREL Co. 


LIMITED 
UXBRIDGE, MIDDLESEX 


TELEGRAMS * BARRELS. U\BRIDGE ~~ 
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The 
Scientists’ Reference 
Sook and Diary for 


1928 


(THIRTIETH YEAR OF PUBLICATION) 
has been further improved, both in 
appearance and get up. The Leather 
Pocket Case, Calf Finish, with Pockets 
for Postage Stamps and Cards, Snap 
Fastener and Pencil, provides a handsome 
Container for Two Books. 


The Diary 6 days to the page) 
with spaces for entries on every day of the 
year (removable), possesses the usual 
features of the up-to-date Pocket Diary of 
general type. A supply of Squared Graph 
Paper for Mathematical purposes, per- 
forated for detachment, is included. 


Che Reference Book 


within the compass of 200 Pages, includes 
information usually found only in expen- 


sive Books. 

Its value to all engaged in Laboratory 
Practice, has been increased by the addi- 
tion of several mew sections and a 


Dictionary of Scientific Instruments, all 
other sections having been carefully re- 
vised and brought up-to-date. 


It deals with a number of Specialised 
Branches of Natural Science, but is mainly 
devoted to Chemistry, Physics and Mathe- 
matics, more especially the former. As a 
valuable book of Definitions, Formule 
and Data, with endless tables it will be 
found extremely useful to the Chemist, 
and Physicist, who needs such information 
at instant command. 

A Comprehensive Index is included occu- 
pying several pages, providing a ready 
reference to most of the fundamental data 
essential to scientific workers. 


PRICE 3/6, post free, 3/9 
Published by 


JAMES WOOLLEY, SONS 


& CO., LTD. 


Chemical and Scientific Apparatus and Laboratory Furnishers 


76, DEANSGATE, MANCHESTER 











December 31, 1927 
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WOOD VATS & IANKS 


SPECIALISTS SINCE 1766 


WOOD VESSELS FOR LIQUIDS SUITABLE 
FOR ALL TRADES, 50 to 150,000 GALLON 
CAPACITY. 

x + 
DYE VATS & TANKS oF aLL DESCRIPTIONS. 
x x & 

VESSELS FOR CHEMICAL WORKS IN ALL 
SIZES AND SHAPES. 

x x & 

LEAD LINED TANKS WITH PROPERLY 
BURNT JOINTS. 
= x xX 
CIRCULAR BOILING VATS, WOODEN 
PRESSURE VATS, VACUUM BOTTLES, etc. 
x + 
HIGH CLASS RELIABLE WORK. 











CARTY & SON, LIMITED 


Harpers Roap, Peckuam, Lonpon, S.E.15 
Telephone : NEW CROSS 1826 





























Welded Steel Plate 
Work for Chemical Plant 











Welded Tanks 


are superior to cast iron, riveted 
work, etc. Our resources and long 
experience in the manufacture of this 
class of work are at your disposal. 





Send us your enquiries, 









ALDWycH 





T.B. Welded Elliptical Waggon Tanks—the 
House, strongest low-centre-of-gravity tank produced. 
W.C.2 As specified by all the leading Oil Companies. 
Supplied, if desired, in stainless steel or 
specially lined for transport of acids, etc. 
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‘Prodorite 


(Patent) 


Acid Resisting Concrete 
: Pre-Cast 
FOR FLOORS, TANKS, & LININGS 


This new acid-proof Concrete is a form of concrete which, 
owing to its Patent Composition, is quite Acid-Resisting. 
The binding material of ordinary concrete (Portland 
Cement) is replaced by a special binder which, when 
combined with the other ingredients, gives an elastic solid 
with no plastic or semi-fluid properties. It is fundament- 
ally different from all previously prepared compositions 


of mineral matter with bituminous or asphaltic materials. 


Suitable for :——— 


Large Storage Tanks (Acid) 
Pickling Problems 
Sewerage Schemes 
Damp-proof Cellars 


Brewery Cellar Floors 
Dipping Sheds 
Accumulator Rooms 
Galvanising Works 
Artificial Silk Works 


PRODORITE is Non-Corrodible, Non-Porous, Non- 
Conductive, Clean and Dustless. Write us, giving details 
of problem presented. 


Prodorite L* 


Head Office and Works : 


Eagie Works, Leabrook 
WEDNESBURY, STAFFS 


‘Phone: Wednesbury 306 Telegrams : Prodorite, Wednesbury 


London Office : 
CECIL CHAMBERS, STRAND, W.C.2 
‘Phone : Chancery 7671 








You are cor- 
dially invited 
to send for 
BOOKLET 
fully describ- 
ing Prodorite. 
Sent free on 
request. 
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VAS 
INJECTORS 


“PENBERTHY” PATENT 


AUTOMATIC 
RESTARTING 












These Injectors start low, and work x 
high, They lift water 20 to 24 ft., on 6) NA 
to 80 Ibs. steam, and handle hot water 90 to 

130° Fabr., according to steam pressures | 


Also AUTOPOSITIVE type for hot feeds. 


“ORIGINAL” PATENT | 


SEMI-ROTARY WING 


PUMPS | 


Lift and Force. For hand 
or power. Largely in use 
at Chemical Works for 
pumping water, chemical 
liquors, etc. 


~ ERs 





Also ENGINE STORES of every description for Power 
Plant of Cheinical, &c., Works. :: :: Write for lists. 








(W. H. WILLCOX & Co., Ltd.) 
32 to 38 Southwark Street, 
LONDON, S.E.1. 
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If you have 


HEAVY CORROSION 


in your Works due to 
ACID FUMES 


write for samples and 
particulars of 


“ANTI-SULPHURIG” ENAMEL 








Sole ACanufacturers : 


GRIFFITHS BROS. & CO. 


LONDON, LTD. 
PAINT, ENAMEL AND VARNISH SPECIALISTS 


BERMONDSEY, LONDON, S.E.16 

















PROTECT 
YouR 
BUILDINGS 


FROM 


CORROSION, 


REGISTERED 
TRADE 


MARK 


9] 





4 


SPRAYING MACHIFE 


Heavy corrosion will not necessi- 
tate your going to the expense of 
buying new plant if you use these 
world-famous spraying machines. 


For over 30 years Four Oaks have 
been the symbol of efficiency, 
speed and economy Whether it 
be for paint or disinfectant, spray 
them with a Four Oaks Machine. 
We shall be pleased to send you 
full particulars. 


“FOUR OAKS" 


SPRAYING MACHINE 


Four Oaks Works, Sutton 
Coldfield Birmingham 


‘Grams: ‘Phone: 
“ Sprayers,’ Four Oaks 305 Sutton-Coldfield 


CO. 
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ROTARY AIR COMPRESSORS 
AND VACUUM PUMPS 


ARE SPECIALLY DESIGNED AND MANUFACTURED 
FOR THE REQUIREMENTS OF THE CHEMICAL INDUSTRY 











Battery of Two-Stage Compressors installed in a Chemical Works 


Purely Rotary motion. a Se of running. 


Freedom from vibration. Absence of wear. 


Biedactinn of friction by means of patented floating rings. 
equire a minimum of attention. 





No valves nor springs. 
OVER 2000 ALREADY INSTALLED 


AND 
co. 


17, VICTORIA STREET, LONDON, S.W.1 


Service Dept. : 15-21, Spencer Street, London, S.W.1 























British Representative for the Chemical Industry 


Mr. L. A. MITCHELL, A.M.I.Mech.E., 
20, COOPER STREET, MANCHESTER. 





—, 
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SPRAYING 
SPECIALITIES 


“Martsmtth”? Orchard Machine, “ Martsmith” Devon Machine, 

No. §27A, £7 10s. od. With No. § 38, £17 10s. od. (With 

new mechanical agitator, as pressure gauge, £19) 
illustrated, [7 16s. 6d. 





For clean, efficient and powerful distribution of lime, 
creosote, paint, anticorrosive liquids, etc., the ““Martsmith”’ 
Machine is unequalled, and its scope is practically un- 
limited. We shall be pleased to send you our catalogue. 


MARTINEAU AND SMITH 


56 to 62 Holloway Head, Birmingham 


i 
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Illustration shows Silos nearing 
completion, designed and erected 
by us for Messrs. Holborough 
Cement Co., Ltd., Snodiand, Kent. 











Illustrated Brochure 
on Application 





ANGLO- DANISH 
CONCRETE 
CONSTRUCTION 


7 & 8 NORFOLK STREET 
STRAND, LONDON, -W.C.2 


Telegrams: “‘Anglodany, Estrand, London.” 


Co., Ltd. 


Telephone : Central 6138 














FOR ALL KINDS OF 
CONSTRUCTIONS _IN 


REINFORCED 
CONCRETE 


BUNKERS CHIMNEYS 





GAS WATER 
PURIFIERS TOWERS 
FACTORIES SILOS 

WAREHOUSES JETTIES 

Etc. Etc. 


DANALITH’S SPECIAL CONSTRUCTIONS 











Sketch Proposals and 
Estimates Free 

















Illustration shows Elevaied Air Agiiated 
Slurry Tanks, designed and erected by us 
for Messrs, The Tunnel Portland Cement 
Company, Ltd., West Thurrock, Essex 
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POTASH PRUSSIATE erowner 


























s ACETONE LITHOPONE a 
a” ACID FORMIC OXALIC ACID ® 
5. ACID LACTIC (all grades) PARIS GREEN (all grades) .” 
a” ACID TANNIC SALAMMONIAC ® 
*. ALUMINA SULPHATE SODIUM ACETATE - 
a” BARIUM CHLORIDE SODIUM HYPOSULPHITE c. 
5, BARIUM NITRATE SODIUM NITRITE a 
a” COPPER SULPHATE SODIUM PHOSPHATE ‘. 
‘. FORMALDEHYDE, 40% Vol. SODIUM SULPHIDE a” 
a” HYDROGEN PEROXIDE SULPHUR CHLORIDE a. 
., LEAD ACETATE ULTRAMARINE BLUE a” 

. a 
.. And a Complete Range of High and Low Boiling Solvents. ." 

x w 
= y 
i CHAS. PAGE & CO., LTD.|& 

i 





07-39, Hing William Street, London 


Royal Exchange, Manchester 
41, St. Vincent Place, Glasgow 


Telegrams: Inland— Foreign— Telephone— 
"* Paganini, Cannon, London.” “Paganini, London.” City 5408 (10 Lines) 

















ADAPTABILITY 











QW (WE STINCHOUSE|@® 
Air Compressors 


CAN BE HUNG UP ANYWHERE 





Westinghouse Air Compressor at the Chemical 
Works of the Glasgow Corporation. 


Manufactured in England by 


THE WESTINGHOUSE BRAKE AND SAXBY SIGNAL CO., LTD. 


82, YORK ROAD, KING’S CROSS, LONDON, N.1 
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Home and Export 


“ Ask for Market 
Reports & Prices.”’ 





TRADING 
CORPORATION, LTD. 





14, WATERLOO PLACE, S.W.1 





, / / / / / 
FERRO- CONCRETE My 
NY 
Economy, Durability and Fire Resistance are the first considerations in the ) 
modern Industrial Works. All these qualities are characteristic of a well- bs 
designed and well-built Ferro-Concrete structure, and no greater economy 
can be effected than that which results from the close co-operation 
between Designer and Constructor which is the basis of our organisation. 
Designs and Estimates Free. Write for Brochure. 
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1 VICTORIA ST., LONDON, S.W.1. HOLST PAC 


AND 10 PARK SQUARE, LEEDS 
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BROTHERTON 


COMPANY LTD. 


LEEDS 


PUTT LULU ULL LULL LLL LL 


LIQUOR AMMONIA Sree) CARBONATE of AMMONIA 
COAL TAR PRODUCTS PICRIC ACID SALTCAKE 




















SULPHURIC ACID MURIATIC ACID 

DYESTUFFS HYDROSULPHITES 
METACHROME SODIUM HYDROSULPHITE 
AFTERCHROME FORMOSUL ZINC FORMOSUL 
ACID BASIC VAT LAUNDROS = LEUCOTROPES 


HALUULVOUDOUUDUYOUVOLRUUOAUOCUUCOAUUCUUAUU AAA 


>) TELEPHONE— 


Leeds 
20024 





TULL LLL 


TELEGRAMS— 
“ Brotherton, 














From every point of view 


IT PAYS TO CONSULT SPECIALISTS 


All the Firms we represent are 
Specialists in their respective 
branches. Their experience is at your 


service, and plant supplied by them 
WILL STAND UP TO THE JOB 


KROOG'S 
FILTERPRESSES 


PRAGDS 


ENGINEERING CO. LTD. 


Teluphone: 351 BRIXTON ROAD = Zfegrams: 





anes LONDON isc 





Ss WwW. 9. 
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PP at ws weownne overs | | ARTHUR J. DICKINSON, L* 


routes ~ cuvely ~" Pras: se Be. 7 is “aoe to ote = (ESTABLISHED 1864) 

echnical subjects an pplie cience. e entire stock o i ¢ x 

ver a million volumes on every conceivable subject is ‘ 

classihed into twenty Departments, each of which is cueeaed Tar and Rosin Distillers, Mastic Asphalte 


b e d iss i Catal . Call and i . 

the stock at your leisure. If unable to coll, write stating & Chemical Manufacturers & Merchafits 
requirements and interests. Suitable catalogues will then be 
ont, past free. Books sent on approval to any part of 





/ Send us your Enquiries for 
see sc. <li ACIDS, DISTILLED WATER, ROSIN, 
FOYLES FOR BOOKS BRONZE SOLUTION, TAR, PITCH, 
CREOSOTE, NAPHTHA, GREASES, 
W. & G. FOYLE, Ltd., 119-125, Charing Cross Road, MASTIC DISINFECTANT FLUID, 
London, W.C.2. (Gerrard 9310). ACCUMULATOR ACID 











WE ARE MANUFACTURERS 





THE ANGLO-AMERICAN STEEL Co., Ltd. 
Manufacturers of * CARSIL” ONE-PROCESS STEEL Also we import large quantities of 


wish all users of steel a Very Prosperous New Year. STOCKHOLM & ARCHANGEL T AR & PITCH 


** Carsil’’ One-Process Steel is made direct 


from titaniferous ores and iron sands. SAMPLE BOTTLES IN WOODEN CASES 
66, VICTORIA STREET, LONDON, S.W.1. — ‘ ° 
Telephone : Vic. 6062. Telegrams : “* Molyanium.” Your Enquiries will have our earnest attention 














TELEPHONE: NEW CROSS 403 
Inland: “ NEPTARDIS, PHONE, LONDON” 
Foreign; * NEPTARDIS, LONDON " 


“ Advertising is a channel which 
leads to orders, and every day 


TELEGRAMS 












































advertising is being recognized NEPTUNE TAR & CHEMICAL WORKS 
as essential to sound business.” TRUNDLEY’S RD., DEPTFORD, LONDON, S.E.8 
LORD WEIR. 
DISTILLING and ig PIPE LINES, 
EVAPORATING SEAMLESS 
APPARATUS, TUBES, 
BOWLS, CYLINDERS, 
TANKS, DRUMS, 
AUTOCLAVES, . SHEETS, STRIPS, 
COILS % | | WIRES, RODS 
Agent : ROBERT WHITEHEAD, 86, Hatton Garden, LONDON, E.C.1 
THE BERNDORF METAL WORKS 
Berndorf. ARTHUR KRUPP, A.G. L. Austria. 
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100”. 
DUST REMOVAL 


The famous “ Beth” Tube Filter 
has been remodelled; the new 
ee design having an efhciency of 
Over 15,000 of these plants in operation what is virtually 100%. The 
new equipment is a_ great 
advance on previous designs and has the following 
outstanding advantages : 
(1) The filter units cannot be overloaded by the scavenging air 
and removed dust. 
(2) A separate supply of clean air clears the filter tubes. 


(3) The plant is automatic and, beyond the periodic lubricating, 
requires no attention. 


Having secured the sole rights for Great Britain and the Dominions of 
the “Beth” Filter, we are able to quote for Dust Removal Installation: 
for Chemical Works, Mills, Metallurgical Plants and Factories, and give 


a firm guarantee with each filter we supply. Ask us to quote you for 


“VISCO-BETH” 


DUST REMOVAL | 
TUBE FILTERS 


THE VISCO ENGINEERING Co., Ltd. 
162 Grosvenor Road, LONDON, S.W.1 


Specialists in Treatment of Air by Filtration and Conditioning. 


Dust collection from manufacturing processes. Water-Cooling. 
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The Age of Science 


In this age of sctence lustre given by up-to-the-minute 


information. 

Whence comes this information ? 
From your morning paper to 
some extent, from those new 
books too; but the real source is 
the weekly paper that caters for 
science and chemistry—his mind your special needs. Here, week 
may be full of the basic facts jin and week out, are details of 
concerning metallurgy, petroleum patents granted, of new _ pro- 
or explosives—but there is still cesses and discoveries, and arti- 
lacking that final polish, the cles by men of experience. 


no man’s knowledge is such that 


he can fall beslippered into his 
chair satisfied that he knows 
enough. His library may be re- 
plete with the latest books on 


And in the chemical industry there is a paper well-spoken-of and well-read that 
prides itself on its service to the industry. That paper is “ The Chemical Age.” 
Once every month extra space is given to the Metallurgical Section of the 
industry. In the second issue of the month is a Dyestuffs Supplement, 
and in the course of the year five special numbers are published, each 
with a galaxy of news and information. Your library is incomplete 
without that weekly copy of “The Chemical Age.” Would 
it not be worth while to become a regular subscriber? 
















The Publisher will gladly add 
your name to the list of regular 
subscribers. The subscription is 
one guinea for twelve months and 
this includes ““ The Chemical Age 
Year Book ”’ published annually. 


Send your order to-day. 














THE <HEMICAL AGE 


BOUVERIE HOUSE,1S4. FLEET STREET.E.¢.4 
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B.D.H. ANALYTICAL REAGENTS 





Over 3,500 Chemicals of exceptional purity are available for routine laboratory use and for 
research work. Special attention is given to the manufacture of Indicators. 


Specify B.D.H. and see that the container bears the above Trade Mark. 
The B.D.H. Book of A.R. Standards has been written in order to define as exactly as possible 


standards of chemicals used for scientific purposes for which purity is of great importance. 


THE BRITISH DRUG HOUSES, LTD. 
Makers of Fine Chemicals 


GRAHAM STREET, LONDON, N.1 
Chemical Works : Wharf Road, London, N.1 


Telegrams: ‘‘ TETRADOME, TELEW, LonpoN”’ Telephone: CLERKENWELL 3000 (9 lines) 


























oUlse “DEXINE” Instead of Rubber = 


DEXINE 


(THE VULCANISED RUBBER COMPOUND WITH 101 USES) 


IS BETTER THAN 


RUBBER 
IN EVERY WAY 


A bold claim, but tests of samples will easily 
prove it. Send a postcard for some to-day. 


DEXINE LTD., ABBEY LANE, STRATFORD, LONDON, E.15 
Visit our Stand at the 


BRITISH INDUSTRIES FAIR 
White City, Feb. 28th—March 2nd, 1928 


>Instead of Ebonifte “DEXONITE” <: 


M.C 3 
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BREARLY’S SENTINEL 
PYROMETERS AND PASTE 


FOR TEMPERATURE CONTROL 
Range 220° C. to 1,330° C. 


¢ ¢ ¢@ 


* HARDENITE” 
CASE HARDENING COMPOUNDS 
¢ ¢ ¢ 
SALT BATHS 


FOR HARDENING & TEMPERING 
For Temperatures from 159 C. to 1300° C. 


¢- ¢ ¢ 


FERRUM CEMENTS 
FOR FOUNDRIES 


¢ ¢ 
Manufactured by 
THE AMALGAMS CO., LTD. 


186 ATTERCLIFFE ROAD 
SHEFFIELD 








HYDROFLUORIC 
ACID 


AMMONIUM BIFLUORIDE 
SODIUM FLUORIDE 


BRIMSTONE 
ACCUMULATOR ACID 


Also Specially Pure Hydro- 
chloric, Nitric, and Sulphuric 


ACIDS FOR ANALYSIS 


JAMES WILKINSON & SON, LTD. 


Tinsley Park Road, SHEFFIELD 
Telegrams : ** Chemicals, Sheffield *’ Telephone : 41208 




















The “DEHNE” FILTERPRESS 


Over 25,000 supplied 





iferevrrecetteida acer 
CCT CPP ee 


THE PRESS WITH 65 YEARS’ 


With iron, wooden or gun- 
metal plates. 


With thorough-extraction sys- 
tem for washing the pressed 
cakes free from soluble matter. 


Specially deep corrugated fil- 
tering surface, thus ensuring 
free filtration. 


EXPERIENCE BEHIND IT 


PLUNGER PUMPS for all purposes 
Other | DIAPHRAGM PUMPS for acid or gritty liquors 
aaa | FILTERCLOTH WASHING MACHINES 
Specialities | LIGNUM-VIT# PLUG TAPS 
FILTERCLOTH (cotton, wool, camel-hair, etc.) 


Write for Catalogue No. 41 to: 


THE PREMIER FILTERPRESS CO., LTD. nooncste: “tenon, 2-c2 


FINSBURY PAVEMENT HOUSE 
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<p 
SuBon RIC ACID 


=—— Eo COPPER 

















ay 
pn? “Ure, 
FARNWORTH, NR. BOLTON. 


TELEPHONE: 410 (2LtINES) Ss 
H 
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The WELLS’ SYSTEM 
.of SPRAY PAINTING. 


THE NEW MODEL 
‘\ PISTOL. Type No. 3 
— Deals efficiently with Oil 
& Lead Paints, Varnishes, 
Enamel:, Cellulose, etc. 
BRITISH MANUFACTURE. 
Portable or Stationary Plant 
supplied to suit all requirements. 


WELLS’ WASTE <p, 
OL FILTERS =~) 


with Sight-Feed Syphons. 
Invaluable for all 


Uses of Machinery. 


Dirtied Oil hitherto dis- 
carded, filtered and rendered 


fit for use again and again. 


Also makers of OIL CABINETS’ , 
SETTLING TANKS & CISTERNS. 





A. C. WELLS & CO., LTD. 
108c, Midland Road, St. Pancras, London, N.W.1 




















































































-@$OXYGEN 











IF you are not yet making use of Oxygen for Cutting, and the 
Oxy-Acetylene Welding Process, or wish to hear of the latest 
improvements in both, write to the Bririso Oxyegn ComPANY. 
THE BRITISH OXYGEN COMPANY, the Founders of the 
Oxygen Industry, have highly equipped and up-to-date factories in 
all the important British Industrial Centres, capable of producing 
about 4,000,000 Cubic Ft. of OXYGEN DAILY. 
The Company are the foremost manufacturers in Great Britain of 
Oxygen Metal CuttingApparatus, Oxy-Acetylene,Oxy-Hydrogen and 
Oxy-Coal Gas Welding Blowpipes, High Pressure Gas Regulators,etc. 
For Catalogues and full particulars apply to ts me the Company's 
Works. Head O. 
ANGEL ROAD, UPPER EDMONTON, N.18 
LONDON, S.E.: TUNNEL AVENUE, 
EAST GREENWICH, S.E.10 
LONDON, N.W.: WEMBLEY, EAST T LANE 
Other Works at: 
BARROW-| IN- “FURNESS : Bridge Road 
BELFAST: Musgrave Channel Road 








: Bromborough Port 
jockley 


H 
Bridge 





BRISTOL : New Brislingt 
ew on 

CARDIFF : Cast Hoses 

COVENTRY : erry Road 

DOVER : Castle Pa Place, Maison Dieu Road 


% GLASGOW : Polmadie 
me HULL : ha Street 


fiel 

ERPOOL: Knowsley Road, Bootle 
| MANCHESTER : Westinghouse Road, 
: Trafford Park 
| NEWCASTLE-ON-TYNE: Walker Gate 
SHEFFIELD : Celtic Works, Savile St., East 
SOUTHAMPTON : Milbrook Road 
STOCKTON-ON-TEES : Billingham 
a Fleet Street 

(Essex) 


WOLVERIMAMPTON : Rone Walsall Street 


Depots 
m HANLEY : Eastwood F Place, eae Street 
fl LIVERPOOL : 92 Norfolk Street, Queen's Dock 
NOTTINGHAM ¢ Bobber’s Mill 
i London Showrooms: 
69, Horseferry Road, Westminster, §.W.1 


BRITISH OXYGEN CO. 











BRANCHES IN ALL THE PRINCIPAL INDUSTRIAL CENTRES 





— | For the cutting and weiding of metais |— 
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The WEST 
GRAVITY OR LIP-BUCKET 


CONVEYOR 


: For the handling of coal, 
. coke and other materials in 


GAS & CHEMICAL WORKS 











SU 


The West Lip-Bucket Conveyor 


WEST’S GAS IMPROVEMENT 
COMPANY, LIMITED 


Miles Platting, MANCHESTER 


LONDON: REGENT HOUSE, KINGSWAY, W.C« 
NBW YORK (U.S.A.): 441 LEXINGTON AVENUE 








1% 5) THE LANCASTER” 












a 
PATENT 1903 
==§ Telephone Telegrams [= 
ee aac 
794 “PISTONS” 
Pendleton Manchester 











‘*THE LANCASTER” 


STEAM 
TRAPS 


0 TECHNICAL KNOWLEDGE is 0 
9} not needed to understand 
**The Lancaster” Steam Trap. 

0 It is as simple in design as 0 
it is effective in operation. 








ane | 





PENDLETON 


Sole makers of “ The Lancaster” Piston Rings 
Metallic Packing and Wheels. 
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> TORRCOS 


HROUGHOUT the past year the Dorrco symbol which is stamped on the 

nameplates carried by each and all of the various types of Dorr machines built by 
the Dorr Company, has continued to uphold a high reputation for faithful service 
under exacting conditions all over the World. 


Dorr Equipment concerned with the handling of solids suspended in liquids—be it 
agitation, leaching, sizing, clarification, thickening, classification, pumping or filtering— 
1s operating successfully in a range of industries too wide for enumeration on this page. 


The illustration shows a Dorr 3-deck Washing Classifier as used in chemical plants for 
such operations as counter-current washing of salt crystals, tri-sodium phosphate 


crystals, etc. 








\ 
{ < 
THE DORR COMPANY, LTD. 
Engineers 
16 SOUTH STRERT 
LONDON, E.C.2. : ENGLAND 
Dorr Gesellschaft m.b.H. Société Dorr et Cie, 


24 Rue de la Pépiniere, 


Joachimsthaler Strasse 10, 
Paris, VIII. France 


Berlin, W.15. Germany 


South Africa: Edward L. Bateman, Corner House, Johannesburg (Agent) 























xu 
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TRADE 


GUIDE 











* 














* ACIDS 
OLEUM (all strengths) YOU SHOULD REFER TO OUR 
sceaeiatilaaiitiais sieiinintnes: MISCELLANEOUS ANNOUNCEMENTS 
BATTERY NITRIC FOR 
DIPPING and SALTCAKE APPOINTMENTS, SECOND HAND 


SPENCER CHAPMAN & MESSEL, L” 


36, MARK LANE, E.C.3. 


MACHINERY FOR SALE & WANTED, 
SITUATIONS VACANT, Ere. Eve. 


Send fer M@deertising Rates fer thie Seetien 

















ANALYTICAL REACENTS 





ETC. 





COPYING, 





B. D. H. CHEMICALS 
FOR ANALYTICAL WORK 


THE BRITISH DRUG HOUSES, 
Makers of Fine Chemicals 
Graham Street, LONDON, N.1 








The Union Copying Office 
(CATHERINE PARRY) 
Invites enquiries from METALLURGICAL, 
CHEMICAL anp ALLIED TRADES, for 


TYPEWRITING, DUPLICATING, Exc. 
CIRCULAR LETTERS A SPECIALITY. 


73, Surrey Street, Sheffield. 


Telephone : 
Shefheld 21990. 














AUTOMATIC TIME RECORDERS == 








TIME RECORDERS 


for the registration of workpeople’s time, 
printing in one or two colours, auto- 
matically showing irregular times. 
WATCHMEN’S DETECTORS. TIME STAMPS. 
THE NATIONAL TIWE RECORDER CO., LTD. 


British Manufact rers and Patentees 


227/8 Blackfriars Road, London, $.E.1. 





can get your Business Card 
on every buyer's desk at 
least once a week at a frac- 
tion of a traveller's cost. It 
is surely worth investigation. 


YU 


























CELLULOSE PRODUCTS 














NITRO-CELLULOSE 
CELLULOID. ALBERTOLS 
CELLULOSE ACETATE 


SCOTT BADER & CO., LTD., 


24, Finsbury Square, London, E.C.2 
Phone: Clerkenwell 4478. Teleg : “* Exedabott,"’ Fins, Londen 





WRITE FOR PARTICULARS 


OF THE 


TRADE GUIDE SECTION 


IT IS WORTH YOUR WHILE 








CHEMICAL PLANT <n yr |: 





DRYING MACHINES 








“ Broadbent ” 


CENTRIFUGALS 


STEAM, Belt. ELECTRICALLY 
and WATER DRIVEN. 


New Catal on R 
THOMAS BROADBENT & SONS, 
HUDDERSFIELD (ttd. 


Telephone - Telegrams : 
1581 (4 lines) “ Broadbent.” 











DRYING MACHINES 


AUTOMATIC AND CONTINUOUS 
TEMPERATURE UNDER PERFECT CONTROL 
RICHARD SIMON & SONS, LTD. 

BASFORD, NOTTINGHAM 


Also Makers of Automatic Weighing Machinery 
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TRADE GUIDE 











DYES 





*& }————_iolis ann spits —— 





COLOURS - DYES 
CHEMICALS (for all purposes) 


EDWARD RICHARDS & CO., 
16, WATER LANE, GREAT TOWER STREET, 


Grams: 
1 gramme: LONDON, E.C.3 Phone (3, 
London.” Code: ABC, 5th & 6th Edit., Lieber’s 5 =; 


‘ALCOHOL. 


FUSEL OIL ‘ WOOD ALCOHOL 
ACETONE ACETATE OF SODA 
SOLVENTS & PLASTICISERS 


Honeywill Bros. Ltd. 


79 MARK LANE, E.C.3 
Agents for The Industrial Spirit Supply Co., Ltd. 








FILTER PRESSES 





b 4 PIPE COILS 














S. H. JOHNSON & Co., Ltd. 


CARPENTERS’ ROAD, 
STRATFORD,—E. 15. 


FILTER PRESSES 


Refrigerating Machinery 


PIPE COILS & 
LAY OUTS 


Write fer Particulars te 
LIVERPOOL REFRIGERATION CO. LTD. 
COLONIAL HOUSE, LIVERPOOL 








FILTERS 





* POTASH 








+ 


MAKERS OF EVERY DESCRIPTION OF 


FILTER BAGS & CLOTHS 
FOR ALL LIQUIDS — 


Perr 


R. W. ANDREWS & CO. 


148-150 PENTONVILLE ROAD, LONDON, N.1 
‘Phone: Central 0226 


/ 


NRCE 


[Me thy! Ethyl Ketone ) 
o BE. S. A. nen a : 











1. S. A. 


* VACUUM PUMPS 




















INDUSTRIAL SCIENTIFIC ASSOCIATION, Ltd. 


The clearing house of scientific data 
for the practical man in industry. 


Industrial Information Service 


Literature & Patent Investigations for 
Industrial Development & Research. 


perme Be “S.A.” 


Telephone 
Leaden, E.C4 Chancery 7111. 


Ixiil 











VACUUM PUMPS 


ROTARY OR RECIPROCATING 


Ox ti) 0) 


THE “ vacuuM™ 
TYPE. yacuuM OBTAINABLE— — 

SINGLE STAGE: UP TO 1-50th MM. OFF PERFECT. 

TWO STAGE: UP TO 100,000 MM. OFF PERFECT. 


Write for List No. 1231. 


Pulsometer Engineering C21 


NINE ELMS IRONWORKS READING. 





[>t 











THE METALLURGICAL SECTION 
“THE CHEMICAL AGE” 


FIRST WEEK IN EVERY MONTH 





Special Articles dealing with 
STEEL WORKS PROCESSES 


DyesturFs MOontHLY SuPPLEMENT 
APPEARS IN 
THE CHEMICAL AGE 
SECOND WEEK OF EACH MONTH 
Write for Information 
We Can Interest You 
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ESTABLISHED 1792 


CHARLES TENNANT & CO. LTD. 


Chemical and General Merchants, Exporters and Importers 


DUBLIN GLASGOW. BeELFast 





ANHYDROUS AMMONIA 
& CARBONATE OF AMMONIA 








Full Lists and Prices on application to— 


Telegrams: “Tennant, Glasgow.” 93, West George Street, Glasgow. Telephones: 6618 & 6619 Cent. 
Codes: Western Union (Universal and Five Letter Editions) A BC (5th Edition), Lieber’s Private. 














T 


THE EXPORT WORLD 
And Commercial Intelligence 


| The shop-window of British Industry, read by 
| buyers of British Goods throughout the World. 


Possesses an Enquiry Bureau of exceptional 
value to all concerned in the export trade. 


Subscription 10s. to all parts of the Globe. 


BENN BROTHERS, LIMITED 
BOUVERIE HOUSE, 154, FLEET STREET, E.C.4 

















R. B. TURNER & CO. 


ESTABLISHED 1900 
9, 10 & 11, Eagle Street, Holborn, | 
LONDON, W.C.1 | 


Telephone: HOLBORN 6356 
Telegrams and Cables: “ INOCULA, LONDON” 


We specialise in the following : 


Bacteriological Glassware, Medical Glassware, 











Chemical Glassware, Museum Jars, 
Research Glassware, Hospital Glassware, 
Laboratory Glassware, etc., etc. 











ERNEST HICKSON 


Formerly of 38 Well Street, Bradford 


Ings Lane, CASTLEFORD, Yorks 


Has over 25 years’ experience of the Aniline 
Dye Trade, and is well posted in all the Novelties 
of the day 


ANILINE COLOURS 
LACTIC ACID, NITRITE of SODA 
DYES and other DYEWARES 


AGENT FOR SCHIRP’S CARBONISING DRUMS 








Telephone No. 140 Telegrams : “ LACTIC," Castleford 





e For Belting Tyres, Tents, 
m Packing,&c.,&c.,an 
a various purposes 







_ Specialists in Research Apparaius 
of every description for 
Factories, Laboratories, 
and 
Universities 


Telegrams: 
“ Soxlet,’’ Manchester 








of all leading 
makes of Beakers, 
Flasks, Porcelain, T her- 
mometers, etc. 


Try the “all glass” Buchner Funnel 
Try the “all quartz” Filter Crucibles 




















“Cotton Spinnersand — 


Manufacturers, 
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| TANKS FOR ALL PURPOSES. 








OIL FUEL TANKS || WE ALSO MAKE CYLINDERS, || 


MEL ii | 
|| CISTERNS, SCREENS, TRUCKS, || 
ALL CLASSES OF HEAVY OR il RANGE BOILERS, SHAKING | 
LIGHT GAUGE RECTANGULAR || . , ast. || « if 0) 
OR CIRCULAR TANKS, SUITABLE || BARRELS, GREY IRON CAST- | 
| INGS, GATES, RAILINGS. i 


FOR STORAGE OF OIL, WATER, | 
CHEMICALS, PAINT, ETC. ||| GALVANIZING TO THE TRADE. | 


Keen Prices, Quick Delivery. 


THE GLOBE TANK @ FOUNDRY (Wolverhampton) LTD. 
"Grams: Screens GREEN LANE, WOLVERHAMPTON "Phone: 1550, 1551 
9SSSSSSSSSSS S995 SSS SS SSSSSSSSSSSSSSSSSSSSSSS 











sii can! torn (SJROSE & STOCKER, Led. “Soo 
STOKE-ON-TRENT 


Branch Offices: COMMERCIAL BUILDINGS, ST. AUSTELL ; 9 HOPWOOD AVENUE, MANCHESTER 
Contine.:tal House: CONTINENTAL CHINA CLAY Co., Soc. Anon., 47 Ruz pu Fosse Aux Lours, BRUSSELS 
Sole Sales: LOWER TRETHOWAL CHINA CLAY CO.; KERROW CHINA CLAY CO., ETC., ETC. 


All qualities of China Clay for Paper Makers, Bleachers and Potters 


SAMPLES AND PRICES ON APPLICATION 





LOWER LANSALSON & CAUDLEDOWN CHINA CLAY CO., LTD. 


With which is incorporated wf\4 
7 


EAST CORNWALL CHINA CLAY CO., LTD. AN 
EAST GOONBARROW CHINA CLAY CO. 


BEST POTTING Celebrated Caudledown Clays (Thriscutt & Bale) 
PAPER AND BLEACHING CLAYS of the Finest Qualities 


Ofics - GROSE & STOCKER, Ltd., Stoke-on-Trent 


BUGLE CHINA CLAY CO., LTD. 
Producers of China Clay of good quality for Potting and Paper Making 


Offices: GROSE & STOCKER, Ltd., Stoke-on-Trent 























St —————— = = SS SS SS SS SS SS SS SS a a SS SS SS SS SS CASTLE 


GIULINI PRODUCTS 


BRAND 


SULPHATE or ALUMINA 


PHOSPHATE of SODA 
Sole Importers in United Kingdom : (AMMONIA 
lxsxe Oblenschlager Brothers, L” ALUM stots) TITAN COLOUR <1 


CRAG SHANGHAI HOUSE, BOTOLPH LANE, LONDON, E.C.3 


Telephones: Royal 6712/3 HYDRATE of ALUMINA (ES 











_ 








i Sa ee 
if , 
| 
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“CRANCO” 


CELLULOSE SPRAY ENAMELS 


for Pottery 


Made in Black, White and all colours 
Can be supplied either Matt or Glossy 
2 
Manufactured by 
The Fredk. Crane Chemical Co., Ltd. 

Armoury Close, Bordesley Green, 
BIRMINGHAM Wires— 


“ Chemical,” Birmingham 


Phone 
417 & 418 Victoria. 




















| HOPKIN & WILLIAMS, L” 


| 16 &97 Cross St, Hatton Garden, London, E.C.1. Works: litord, Essex 
Telegrams: “ Cerium, Smith, London” Telephone: Holborn 6884 & 6885 


The Leading British House for CHEMICAL REAGENTS 
Pure, Fine and Rare Chemicals. 


Manufacturers of Guaranteed CHEMICAL REAGENTS fer 
ANALYSIS and RESEARCH. 


Made and to and sp ibed in the 


‘ANALYTICAL REAGENTS: 
STANDARDS AND TESTS” 


Compiled by EDMUND WHITE, B.Sc. (Lond.), F.I.C. 
Published by HOPKIN & WILLIAMS, LTD. 


NEW EDITION. CLOTH BOUND. INTERLEAVED 
| Price 1/6 post free from the Publishers. 





fo — 6 4d . 




















LORDS HOMO DYDD DoNianHnaaNItHOINE TTL 


The Royal Metal Trades’ 
Pension and Benevolent Society © 


FOUNDED 1843 


195, UPPER THAMES STREET, 
LONDON, E.C.4 


Head Office : 


OBJECTS ELIGIBILITY 
To help the aged and ine MEN who have been en- 
firm of our Trade who, gaged in the Metal Trades 


through adverse circum- 
stances, ere unable to 
help themselves. 


in the position of em- 
ployer, manager, agent, 
traveller, clerk or sales- 


TLR 


The Benevolent Society fer man. 
the whole of the United WIDOWS of the above. 
Kingdom, operating WOMENwho have been en- 
throughout the vast in- gaged in the Metal Trades 
dustries of the Metal in the position of clerk or 
Trades. any kindred capacity. 


BENEFITS 
PENSIONS—TEMPORARY FINANCIAL ASSIST- 
ANCE—CONVALESCENT HOME TREATMENT. 


Since ae 2, 100 persons have received £264,000 
Present Pensioners on the books number 260 

Relief given during the last twelve months £7,041 

Income required for Pensions (per week) £135 


Ao annual subscription of One Guinea creates 2 votes at each election of 
Pensioners. 


A donation of £5 5 0 creates 2 votes at each election for ten years. 
A donation of £10 10 0 creates 4 votes at each election for ten years 
A donation of £21 0 0 creates 8 votes at each election and Life Member. 


Branches— 


BIRMINGHAM, BRISTOL, SHEFFIELD, WOLVERHAMPTON, 
SOUTH WALES and MONMOUTHSHIRE 


UPL OUOPOOEE LED HETOADEE TT TEETER PEDO OROL = 


MTL LLL LLCO CLC CCCCC OCCU Dood 


TC CLL 


bp Y RO N I U M Opacifying Substitute for 
e¢ TIN OXIDE IN ENAMELS 
Oxides of :— § 
IRON, 
TIN, 
COPPER, 
COBALT, 
CHROME, 
MANCANESE, 
NICKEL, 
URANIUM, 
ANTIMONY. 
CADMIUM, 
SULPHIDE. 


PYRAMID CONES for Testing Temperatures 








All kinds 
of 

Chemicals 
for 

fre Vitrifications. 











J. M. COLLETT & CO., LTD., 


GLOUCESTER + BNGLAND. 
SULPHUROUS ACID 
SULPHITES, BISULPHITES 


ano METABISULPHITES 
HIGHEST PURITY FOR USE WITH FOOD PRODUCTS 


Export Agents: BRYCE, ROBARTS & Co., Ltd., 43-45, Great Tower Street, E.C.3 














TRUCKS, TROLLIES 
AND HANDCARTS 


FOR ALL TRADES. List on Application. 


J. CHRISTOPHER @ SONS, LTD. 


35-41, CLERKENWELL ROAD, LONDON, E.C.1 





Lorries 
Ranging in Carrying Cap- 
acity from 3 to 12 Tons. 


Four Wheel Drive Lorry Co., Ltd. 
46 Charing Cross,London, S.W.1 


BLOOD 


ALBUMEN 


LIGHT AND BLACK 


The Animal Products Co., Ltd. 


Benson Street, Liverpool 














WOVEN WIRE CLOTH 


FOR CHEMICAL TRADE 
Made in IRON, BRASS, COPPER & PHOSPHOR BRONZE 


MAKERS OF WIRE CONVEYOR BELTS 
ALEX. ROWAT & Co., Ltd. (st. 1837) 
18 WATSON STREET, GLASGOW, C.1 








“BUSINESS SUCCESS” 


“It is more and more recognised that advertising 
is an essential element of business success. 
Aanestenne are ahead of us in the volume of publicity 
. with proportionately successful results.”— 
Col LAWSON, D.S.O., President Advertising Association, 
in an interview. 
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Sc lSsSsPFsSssLesSQQrrsss=—I THREE ELEPHANT BRAND | 6s | THREE ELEPHANT BRAND 


“SIMPLICITY” 7 
STEAM TRAPS 


Capacities 250 to 6,000 Ibs. per hour. 


Valve 

















THREE ELEPHANT BRAND 
GNVUd INVHda Ta AAHHL 





THREE ELEPHANT 


BORAX + 
BORIC ACID 











je THE ONLY 
a _Counterweight MOVI N GC 


Float 





















PART 
A Guaranteed Minimum Purity 99°5% 
FLOATING ’ 
LONDON BIRMINGHAM 
BALL. Stocks at VERPOOL WOLVERHAMPTON 
GLASGOW DUDLEY 
“i MANCHESTER ANTWERP 
= JILL HAMBURG 
STOKE-ON-TRENT ROTTERDAM 
TUNSTALL HAVRE 


Nothing to adjust or go wrong. 
WILL LIFT DISCHARGE. 


Three Elephant Borax Corporation, 


New York 


GNVUd INVHdaTa AAUMHL 


iin” sa: is: SOLE EUROPEAN AGENTS: 
C. CHRISTOPHERSON & Co. 
KEY EN G | N E E R | N G Co., Ltd 6, LLOYDS AVENUE, LONDON, E.C.3 
4 QUEEN VICTORIA ST., E.C.4 Telegrams—** Christopherson, Fen, London.” Telephone— 
Cablegrams—* Christopherson, London.” Royal 0441. 








- THREE ELEPHANT BRAND 


TRAFFORD PARK, MANCHESTER 
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PLATINUM 


in all standard or special forms 


REFINING————ASSA YING— MANUFACTURING 


Articles in Precious Metals for the Chemical 
Industry supplied to any desired specification. 


——— 


Refiners and Assayers of Gold, Silver and Platinum Residues 
and By-Products. 


PURCHASERS OF BISMUTH, CADMIUM, COBALT AND NICKEL RESIDUES. 








DERBY & CO. LTD. 


(ESTABLISHED 1797) 


27 FINSBURY SQUARE, E.C.2 


Telephone ;: Clerkenwell 0976 (3 lines). Telegrams: Plativet, London. 
Assay Office and Refinery: Wealdstone, Middlesex. 
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BENN’S BOOKS 


for this 


CHEMICAL AGE 





PURE CHEMISTRY 


The Art and Principles of 


Chemistry 
By Prof. H. ARMSTRONG, F.R.S. 
Demy 8vo. 





Iss. net 


Three Centuries of Chemistry 
By Prof. J. I. Masson, D.Sc. 
Demy 8vo. 10s. 6d. net 
Chemistry and Atomic 

Structure 
By J. D. Marn Smitu, Ph.D., B.Sc. 


Demy 8vo. 12s. 6d. net 


Atoms and Rays 
By Sir Ottver Lopeg, F.R.S. 
Medium 8vo. 3rd Imp. 


2Is. net 


Chemistry in the Twentieth 


Century 

A Symposium on the Present State of 
Knowledge in Chemical Science. 

Crown 4to. 3rd Imp. 15s. net 


The Dictionary of Chemical 
Terms 
Organic, Inorganic, Physical, Analytical 
and Bio-Chemistry, etc., etc. 
Crown 4to. 16s. net 


APPLIED CHEMISTRY 


Essential Oils 
By H. Frynemore, B-Sc., 


Crown 4to. 





F.LC. 

70s. net 
Drugs 
By Norman Evers, B.Sc., F.L.C. 
Crown 4to. 32s. 6d. net 
Edible Oils and Fats 
By G. D. Exspon, B.Sc., F.L.C. 


Crown 4to. 435. net 
The Synthesis of Benzene 
Derivatives 

By S. C. BaTE, B.Sc., F.1.C. 

Demy 8vo. 21s. net 

Cotton Cellulose 

By A. J. Hatt, B.Sc., F.1.C. 

Crown 4to. 30s. net 

Synthesis of Nitrogen Ring 
Compounds 

By C. Hoiuins, B.Sc., F.I.C. 

Crown 4to. 555. net 


Benzol: Its Recovery, 


Rectification and Uses 
By S. E. WHITEHEAD, B.Sc., F.G.S. 


Demy 8vo. 12s. 6d. net 


British Chemicals 


Crown 4to. 1927 edition. tos. 6d. net 


THE MAKING OF A CHEMICAL 


By E. I. Lewis, 


Demy 8vo. ‘Tllustrated. 


M.A., B.Sc., 


and G. KING, 


Pad. 


12s. 6d. net 


M.Sc., 


Benn’s Scientific and Technical List containing particulars of some 
500 Volumes will be forwarded on application to the Publishers 


ERNEST BENN LTD. 


154 FLEET $TREET, LONDON, E.C.4 
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RADIUM 
DELEPINE CENTRIFUGE ELECTROSCOPE 





COOK 


HIGH PRESSURE | 
: MAHLER - COOK 
GAS COMPRESSOR S AN DARD BOMB 


CALORIMETER 


SCIENTIFIC ENGINEERING © 
SPECIALITIES 


PLANT FOR SPECIAL PURPOSES DESIGNED AND CONSTRUCTED \i 


Enquiri Telephone: 
pl CHAS. W. COOK & SONS | sraisy 
(Late CHAS W. COOK, LTD., MANCHESTER) Telegrams 


COOK HYDRAULIC | gy 4 ASHBY-DE-LA-ZOUCH, LEICS. Royal, Ashby- 


- 
7 a | Booklets ESTABLISHED 1896 de-la-Zouch | nae 


f Z AUTOCLAVE 
~~ 
aaa 
























SIROTA, 





COOK 


H FREEZING MICROTOME COOK STEAM METER ELECTRO MAGNET ELECTRIC FURNACE 


DELEPINE 

















Unlike Ordinary Packing— 


“S.E.A. RINGS” do not act as a continuous 
brake. They only work on the power stroke, and 





rest without work on the return stroke. 


=A 


That’s why they SAVE YOUR MONEY. 


RONALD TRIST & COLTD 


56, VICTORIA STREET, WESTMINSTER, S.W.1 
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VACCINE 
LYMPH 


(REBMAN’S PURE ASEPTIC CALF LYMPH) 


For reliability and normal reaction. 


Prepared under Swiss Government control 
in accordance with the requirements of the 


Therapeutic Substances Regulations, 1927. 


As supplied to the Bacteriological Department, Guy's Hospital, Lendon. 


Price—9d. per small tube (six for 3/9). 


Sole Agent : 


WILLIAM HEINEMANN (Medical Books) Ltd., 


20, BEDFORD ST., LONDON, W.C.2 


Telephone: Gerrard 5675. Telegrams : 
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THE CHEMICAL AGE 


publishes three Special Supplements during 
the Month, THE MEFALLURCICAT 
SUPPLEMENT (Ist week), THE DYE- 
STUFFS SUPPLEMENT = woes). 
THE CHINA CLAY TRAD 
(3rd week). Each of these woe sed 
be subscribed to separately, and the price 
to Home Subscribers is 7/6 and to Foreign 
Subscribers 10/-. The last i =e = — 
month is a “‘ Special Number.” 
Subscription to THE CHEMICAL ACE 
a all Sup eet, Special Numbers, 
d THE YEAR BOOK AND DIARY is 
21 . (Unied Kivedon) and 26/- (Abroad). 





“* Sunlocks, London.’, 





Te the SUBSCRIPTION MANAGER, 
THE Pty AGE, 
UVERIE HOUSE, 
atts FLEET STREET, LONDON, E.C.4 

















The anti-corrosive coating 
that will resist acid fumes 


“The runways over the 
acid vats were painted 
with “STABLEX” 


over six months ago. 


Heretofore no paint in 


this room has lasted 
‘more than three weeks 


but “STABLEX ” 
as good as ever in 
spite of the drastic 


conditions.” 


tables 





STABILISED BITUMEN 





HIS recent testimonial 


shows how 
valuable “STABLEX” is as a coating to 
steelwork, etc., wherever acid fumes 





are prevalent. 

“STABLEX” is a bitumen compound prepared by a 
patented process which make its valuable protective 
properties more pronounced and more constant. It is 
the most reliable and durable coating for metal or any 
material which requires protection from _ water, 
weather or acid corrosion. It will not crack or 
craze, but remains firm yet flexible. 

A Treatise on Stabilised roe moe} full particulars 
can be obtained from Mr. C. A. Ward, 


DANDERSON'|GSONIItd 


63, Fenchurch Street, London, E.C.3 
Works: Manchester, London & Belfast 


S.2 
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PNRUMERCATOR 
TANK-— G AUGE 


PATENTED 


Measuring & Weighing Oil Fuel & other Li ae 


For use on Board Ship and on Land 







HE Pneumercator Tank - Gauge 

enables the chief engineer to check 
exactly the amount of oil received and 
consumed. An automatic annunciator 
can also be supplied with the apparatus 
to indicate when the tank contents 
have reached a predetermined high 


or low level. 


ACCURATE 
CONVENIENT 


NO FIRE RISKS 


MEASURES AT ANY 
DISTANCE 


Approved by the 
B.O.T., Lloyds, Brit. Corp. 


The word ‘*Pneumercator™’ is a coined 
word and means manufactured by :— 


Ketvin, BoTTomLey & Barro 


Ltd. 
18, Cambridge Street, Glasgow 
Pneumercator Tank-Gauges 
Pneumercator Draught Indicators 
i. Pneumercator Boiler Water Gauges 
S 




















| CHEMICALS FOR 
ALL INDUSTRIES 


A FEW SPECIALITIES 
MAGNESITE (Calcined and Hard Burnt) 
MAGNESIUM CHLORIDE 
CALCIUM CHLORIDE 
BARIUM CHLORIDE 
DESICCATED GLAUBER SALTS 
WHITING (Powder and Lump) 
ZINC CHLORIDE ZINC DUST  LITHOPONE 
BARYTES FRENCH CHALK 
RED and PURPLE OXIDES 
YELLOW OCHRE (All Shades) 
IVORY AND LAMP BLACKS 
GREEN CHROMIUM OXIDE 
ETC. 


FOOUEEEOOCEOREROOEDERRREDOORREGOORORED 


RYDING & CO. (#*") Lrp. 


Mosley Road, Trafford Park, Manchester 


"Phone: 948 | 
734 











PROMPT DESPATCH. 


Trafford Park 


"Grams: “* Magchlorid, Manchester ” 
Codes: ABC, 5th & 6th Editions 
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Vacuum Evaporator Plant 


The Seyffert System 
Special Plantfor manufacturers 
of Chemicals & Foodstuffs. 
Distillation Plant for all 
oOo purposes oOo 


G. w. 
THORNTON 


& COMPANY LIMITED 
5 BLACKFRIARS STREET 
SALFORD MANCHESTER 























MIXING PANS 
FOR ALL PURPOSES 


Sizes : 
9 inches to 6 feet 
diameter. 


Made with 


Steam Jackets 
and 
Tipping Gear. 


Any design of stirrers or mounting 
to suit special materials or position. 
Suitable for liquids or powders. 


As used by the leading manu- 
facturers throughout the country. 





Write for particulars to -— 


W. ROWLANDSON & CO., 


75n, MARK LANE, LONDON, E.C.3 
or 46N, FENWICK STREET, LIVERPOO!. 
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Classified Advertisements 


1d. per word, minimum 2/-, 3 insertions for price of 2. 


Sales by Auction, &c., Semi-displayed, 8/0 per Inch, 4/6 per Half-inch per Insertion. 

















——ad 


BRITISH ASSOCIATION 
| __ OF CHEMISTS 


Unemployment Insurance. 


Legal Aid. Income Tax Advice. | 
Appointments Bureau, 














Write for particulars to :— ] 
GENERAL SECRETARY, 
‘““EMPIRE HOUSE,” 
| 175, PICCADILLY, 
} LONDON, W.1 





The Classified Advertisement 
columns of “The Chemical | 
Age™~ 


disposing of 


provide a means of 


second - hand 





machinery and plant at eco- 
nomical rates. If you want || 
to find a post or change || 
situation. advertise || 
in ~The Chemical Age”— || 


it pays. 


your 














Machinery, Plant, &c., 
For Sale 


F  Nagpwoia Balance by Oertling, in 
good order. Reasonable offer 
accepted.— Box 899, THE CHEMICAL 
AGE, Bouverie House, 154, Fleet Street, 


E.C.4. 


EDGAR G. REES, LTD., 
Bryn Works, Llanelly. 
OR SALE.—Four low-voltage Gen- 
erator Sets. Each set consists 
of Motor 500 volts, D.C., 40 b.hp., 
600 r.p.m., direct coupled to two 
D.C. low-voltage Dynamos, complete 
with starting panel, volt meters, etc. 
Equal to new condition. Clearance 
price. 


tegrator Water-jacketed, com- 
plete with screens ; in new condition; 
has been used only for experimental 
purposes. Price £25, on rail. KLARIT 
Lrp., Field Lane, Litherland, Liver- 
pool. 


l H.P. Twin-cylinder Webber 
Petrol Engine, with high-ten- 
sion magneto, Zenith carburetter, 
centrifugal governcr, pulleys, etc. 
Unused and in _ perfect condition. 
Suitable for main drive in small 
laundry. £55 or near offer —Box 918, 
THE CHEMICAL AGE, Bouverie House, 
154, Fleet Street, London, E.C.4. 


Miscellaneous Sales 








HARCOAL, ANIMAL and VEGE- 
TABLE horticultural, burning, 
filtering, disinfecting, medicinal, in- 
sulating; also lumps ground and 
granulated; established 1830; con- 
tractors to H.M. Government.—Tuos. 
Hitt-Jones, Lrp., “ Invicta’’ Mills, 
Bow Common Lane, London, E. 
Telegrams: ‘‘ Medikaster, London.”’ 
Telephone: 3633 East. 








G. DYMOND, F.1.C.P.A. 
E. 


C. 
H. E. POTTS, F.I.C.P.A. 


W. P. THOMPSON & CO. 


Chartered Patent Agents 
12 CHURCH ST., LIVERPOOL 


and 


509 Lincoln’s Inn Fields, LONDON 


J. V. ARMSTRONG, F.1.C.P.A, 
W. M. BEESTON, A.P.R. 


























Miscellaneous Sales—continued 


ECOLOURISING CARBON, 
British made, for refining, puri- 
fying, deodorising. F.o.r., £45 per 
ton.—Agent: H. T. Watson, 46, 
Fairfield Road, Widnes. 





APHTHA FOR SALE.—Solvent 
and Heavy Naphtha, water- 
white. Rubber and Paint Manufac- 
turers please inquire.—BROTHERTON 
AND Co., Ltp., Leeds. 


EGULAR supplies of Synthetic 


Resin. Moulding Powder and 
Varnish for disposal; All-British 


Manufacture.—Apply BirxBys, LrTp., 
Liversedge, Yorks. 





Miscellaneous Wants 





ge ceetersee of every description of 

chemical and other materials 
for the trade, with improved mills.— 
Tuos, HILL-Jones, Lrp., “ Invicta ”’ 
Mills, Bow Common Lane, London, E. 
Telegrams: ‘‘ Medikaster, London.” 
Telephone: 3633 East. 





Situations Wanted 


CTIVE YOUNGCHEMIST desires 


appointment with good firm. 
Honours B.Sc., A.I.C., age 25. Re- 
sponsibility readily accepted. Eight 
years’ experience beside training. Post 


on works preferred.—Apply Box 917, 
THE CHEMICAL AGE, Bouverie House, 
154, Fleet Street, London, E.C.4. 


HEMICAL ENGINEER (27) with 

experience in heating, distilling 

and catalyser problems, open to under- 

take the development of processes 

on a manufacturing scale. Highest 

references.—E. 863, care Deacon’s, 
Fenchurch Avenue, E.C.3. 





Patents and Trade Marks 


ING’S PATENT AGENCY, LTD. 

(B. T. King, Registered Patent 
Agent, G.B., U.S., and Can.), 146a, 
Queen Victoria Street, London, E.C.4. 
Advice Handbook and Cons. free. 
40 years’ refs. ’Phone: Central 0682. 





ATENTS obtained, trade marks 
and designs registered, at home 
and abroad.—GEE AND Co., Patent 
and Trade Marks Agents. (Patent 
and Trade Mark advisers to THE 
CHEMICAL AGE), 51-52, Chancery 
Lane, London, W.C.2. Telephone: 
Holborn 1525. Established 1905. 


MPROVEMENTS IN THE PRO- 
CESS FOR THE PRODUCTION 
OF A MIXTURE OF CAMPHENE 
AND ISO-BORNYL ESTERS. 
British Patent No. 209,423. The owners 
of the above patent are desirous of 
making arrangements whereby the 
same may be adequately worked in 
Great Britain under licence. Par- 
ticulars obtainable from TECHNICAL 
Recorps, Lrp., 59-60, Lincoln’s Inn 
Fields, London, W.C.2 


N IMPROVED PROCESS FOR 
THE PRODUCTION OF ARTI- 
FICIAL HORN. The owners of 
British Patent No. 230,025 are willing 
to enter into working arrangements for 
exploitation of the same in Great 
Britain. Particulars obtainable from 
TECHNICAL ReEcorDs, LTD., 59-60, 
Lincoln’s Inn Fields, London, W.C.2. 
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‘Firefoam not Foam 








The foam type of fire appliance, as 
represented in the Home Office In- 
dustrial Museum by the Foamite Ex- 
tinguisher, is recognised by all authori- 
ties to be the most effective upon fires 
involving inflammable liquids. This 
opinion Is undoubtedly the result of the 
unequalled success of Firefoam, which 
is produced by all Foamite appliances. 


Firefoam has, on many occasions, ex- 
tinguished promptly and completely 
fires upon oil storage tanks of over 100 
ft. in diameter. It is the only foam 
which has been used effectively upon 
burning liquid surfaces of so great a 
size. Its consistency is such that the 
heat produced by conflagrations of this 
dimension does not break it down. 
Firefoam reaches the oil or spirit as 
foam and spreads in every direction 
until each square inch is completely 


blanketed and extinguished. 


The success of Firefoam lies in the 
special properties of the foaming in- 
gredient used—Firefoam Liquid, This 
is a patented chemical made by a 
secret process and is only obtained in 
Foamite charges. Always specify 
‘‘Foamite’’ appliances when needing 
efficient apparatus of the foam type. 
You will then ensure that the fire 
extinguishing medium at hand is that 
same Firefoam which has been proved 
to be the most effective foam. 


Note.—“‘ Firefoam”’ and ‘‘ Foamite ”’ 
are trade marks. 


Write for a free copy of “‘ Extinguish- 
ing Oil and Other Fires,” which 
describes, in addition to all Foamite 
appliances, extinguishers of other types 


supplied by Foamite Firefoam Ltd., 
55-57, Great Marlborough Street, 


London, W.|. 


Foamite Fire Protection 


A COMPLETE ENGINEERING SERVICE 
AGAINST FIRE. 


Telegrams: Regent 3105-6-7. 


Telegrams: Foamite, Wesdo, London. 
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AUTOMATIC DRYING MACHINERY 
‘te E IG H E R S (Automatic G Continuous) 
— ee Richard Simon & Sons, 
and into Phenix Works, N OTTI N G HAM 


Sacks or Barrels. Telephone : 7360-1 Telegrams : “* Balance, Nottingham.” 
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INSTITUTE OF CHEMISTRY LEEDS & BRADFORD BOILER c0., 
GREAT BRITAIN&IRELAND 


Founded _ htinscruschedenran Charter, 1885. Complete if w/ , : Tar' 


EXAMINATIONS for the Associateship and Fellowship are held Tar De- 
in January, April, and September. Application forms may be Distilling Hydrating 
obtained from the Registrar. Other particulars will be forwarded : ‘ 
to Candidates whose applications are accepted by the Council, Plants ois Plants: 
and who intend to present themselves. ‘ ( : 


REGULATIONS for the admission of Students, Associates, and 
Fellows : Gratis. 


APPOINTMENTS REGISTER.—A Register of Chemists who 
are available for appointments is kept at the Office of the 
Institute. The facilities afforded by this Register are available 
to Companies and Firms requiring the services of Analytical, ; 
Research, and Works Chemists, and to Universities, Colleges, 

Technical Schools, &c., requiring Teachers of Chemistry and HIGH CLASS TAR STILLS Ca eee 
Technology. Tops and bottoms pressed to shape by Special Hydraulic Machinery; Rivet 


Hoies drilled in position, and all riveting where practicable done by Hydraulic 
Machinery, which together ensure the highest possible class of Tar Still made 


All communications to be stead to the Registrar, The Institute NEW STILL BOTTOMS 


BENZOL STILLS, AIR RECEIVERS, CONDENSING TANKS, DISTILLATE 
of Chemistry, 30, Russell Square, London, W.C.1. TANKS, SIORAGE TANKS, PANS, etc. Inquiries solicited for all kinds of 
Riveted Stee! Plate Work, and Hydraulic Press Work. 


IAA AAAAAAABAAAAAAADAAAAAAAAALAAAA PHOSPHATE OF SODA 
(Neutral & Tri-Basic) 
CARBON BISULPHIDE 


Ask for Samples and Prices 
PERRY & HOPE, Ltd, Forth & Clyde Chemical Works, NITSHILL, near GLASGOW 
CONSTRUCTION & STARTING UP 
OF COMPLETE MODERN PLANTS 


Telephone: “ Giffnock 414° (2 lines) Telegrams: “ Perryope, Nitshill 
NEW FURNACE PLANTS AND 


DISTILLED WATER 


Brown's Stills are perfectly auto- 
INSTALLATIONS A SPECIALITY 
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matic. Can be run night and day 
without attention. Patented in U.K. 


and Continental Countries. 
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HN & CO., L ms BERLIN, W.15 Extraordinarily efficient and eco- 
Specialist Engineers for Chemical Plant sammie. Siude tacts: anem, ol 
Founded 1881 : . , , ’ 
or coke fire heating. 
REPRESENTATION FOR BriTisH EMPIRE : | bien aenabienenn “andcaeteee 
L. A. MITCHELL, A.M.1.Mech.E. Ip | me oati 


free on application. 


20 Cooper Street, MANCHESTER By BROWN & SON (Alembic Works) Ltd. 


VVVVVIVVVIVVVVVV VV VV VV CVV Wedmore Street, Holloway, N.19 
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